A0-A15^  4 


MERRIMACK  RIVER  BASI^I 


NELSON,  NEW  HAMPSHIRc 

NUBANUSIT  LAKE  DAM 
NH  00339 

NhWRB  166.04 

5,0000 8 /f  098 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


DEPARTMENT  OF  THE  ARMY 
NEW  ENGLAND  DIVISION,  CORPS  OF  ENGINEERS 
WALTHAM,  MASS.  021 

AUGUST  1978 

one  RLE  COP^  85  06  17  0i6 


DISCLAIMER  NOTICE 

THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTiC  CONTAINED  A  SIGNIFICANT 
NUMBLR  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


SECUBITV  CLASSIFICATION  OF  THIS  PAC£  flWl«i  OalA  Enitimd) 


REPORT  DOCUMENTATION  PAGE 

READ  INSTRUCTIONS 

BEFORE  COMPLETING  FORM 

1.  report  number 

Nfl  00339 

2.  GOVT  accession  NO. 

3.  RECIPIENT'S  CAT  ALOG  NUMBER 

4.  .TITLE  rand  SublltlAj 

Nubanusit  Lake  Dam 

NATIONAL  PROGRAM  FOR  INSPECTION  OF  NON-FEDERAL 

DAMS 

S.  TYPE  OF  REPORT  A  PERIOD  COVERED 

INSPECTION  REPORT 

S.  PERFORMING  ORC.  REPORT  NUMBER 

7.  AUTHOR(«i 

U.S.  ARMY  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION 

S.  CONTRACT  OR  grant  NUMBERfal 

f.  eCMFOMMINC  OMCANiZATiON  NAME  AMO  AOpSESS 

10.  PROGRAM  element.  PROJECT,  TASK 
area  a  WORK  UNIT  numbers 

II.  CONTMOLLING  OFFICE  MAME  AMO  AOONESS 

DEPT.  OF  THE  ARMY,  CORPS  OF  ENGINEERS 

NEW  ENGLAND  DIVISION,  NEDED 

424  TRAPELO  ROAD,  WALTHAM,  MA.  02254 

12.  report  date 

August  1978 

IS.  HUMBER  OF  PACES 

65 

u.  MONITOniNa  AGENCY  NAME  A  AOONEStril  MflaMnl  Irom  Cmtunlllnt  Olllf) 

IS.  SECURITY  class.  (•!  tiila  npctlj 

UNCLASSIFIED 

ISa.  DECLASSIFlCATION/DOWNaRADINC 
SCHEDULE 

t».  OlSTKiauTION  STATCMCNT  (»l  IM»  mareri) 


APPROVAL  FOR  PUBLIC  RELEASE:  DISTRIBUTION  UNLIMITED 


IT.  OISTNiaUTlON  ST  ATKMCNT  <•/  Ni«  •MtrMi  «•»•*•#  In  BtnmM  >0,  II  Mllwanl  Irmm  «aaw*> 


•  a.  SuriALCMCNTANT  MOTES 

Cover  program  reads:  Phase  I  Inspection  Report,  National  Dam  Inspection  Program; 
however,  the  official  title  of  the  program  Is:  National  Program  for  Inspection  c 
Non-Federal  Dams;  use  cover  date  for  date  of  report. 


IS.  KEY  WOMOS  fC— im«»  AW  r«w  midn  II  «««■«— »  AWS  ISawHTy  Sr  S<»cS  wi— S»r> 

DAMS,  INSPECTION,  DAM  SAFETY, 

Merrimack  River  Basin  .  . 

Nelson,  New  Hampshire 

'  .  Nabanukt  Brook  :  - - -  - - - - — . . . 

20.  ASSTNACr  fCanifiMM  m  tidm  It  n—nmtmr  anS  tSMtliy  Sr  SIscS  wSwJ 

-The  dam  Is  an  earth  embankment  279  ft.  long  and  a  height  of  16  ft.  The  dam 
In  fair  condition  at  the  present  time.  Deficiencies  In  the  areas  of  Inadequa 
spillway  capacity,  deteriorated  earth  embankments  and  some  operational  aspect 
require  near-term  attention.  It  Is  Intermediate  In  size  with  a  significant 
hazard  potential.  Tfie  spillway  la  considered  Inadequate  and  the  overtopping 
could  result  in  the  failure  of  the  dam. 


DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  Oi'  ENGINEERS 
424  TRAPELO  .ROAD 
WALTHAM,  MASSACHUSETTS  02154 


NEDED 


Honorable  Meldrlm  Thomson,  Jr. 

Governor  of  the  State  of  New  Hampshire 
State  House 

Concord,  New  Hampshire  03301 


Nfiy  n 


Dear  Governor  Thomson: 


I  Accession  For 

GHA&I 
DUG  TAB 
Unannounced 
Juatlficatiou _ 

By - - - 

Distribution/ 
Availability  Codes 

rvail  and/or”' 
Special 


^3 


I  am  forwarding  to  you  a  copy  of  the  Nubanuslt  Lake  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for  ' 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  Is  based  upon  a  visual  Inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  In  Section  7  and  ask 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  them.  This 
follow-up  action. Is  a  vitally  Important  part  of  this  program. 


A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  Nt  t  Hampshire..  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner,  Mr.-  J^hn  J. 
Colony,  c/o  Harrlsvllle  Designs,  Harrlsvllle,  New  Hampshire  03450. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  .'elease  date  will  be  thirty  days  from  the  date 
of  this  letter. 


I  wish  to  take  this  opportunity  to  thank  you  and  the-  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 


Incl 

As  stated 


Sincerely  yours. 


Colonel,  Corps  of  Engineers 
DJArlslon  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 


PHASE  I  INSPECTION  REPORT 
Identification  No.  ;  NH  00339 
NHWRB  No.  :  166.04 

Name  of  Dam:  NUBANUSIT  LAKE 

Town:  Nelson 

County  and  State:  Cheshire,  New  Hampshire 

Stream:  Nubanusit  Brook 

Date  of  inspection:  14  Jvine  1978 


BRIEF  ASSESSMENT  ' 

Nubanusit  Lake  Dam  is  an  earth  emba.nkment  279  feet  long  and  with  a 
maximum  height  above  the  downstream  channel  of  16  feet.  The  embank¬ 
ment  incorporates  a  gate  house  which  contains  an  II  foot  long  granite 
spillway  and  the  controls  for  two  4*  x  5'  flood  gates;  each  4*  x  5*  gate 
contains  an  independently  operated,  2*  x  3'  spiller  gate  at  its  base. 

Initial  construction  took  place  in  1861  with  a  major  alteration  and  expan¬ 
sion  around  1896.  No  original  plans  are  available.  The  dam  discharges 
into  Nubanusit  Brcok  which  flows  through  the  hiill  village  of  Harrisville 
2  miles  downstream. 

The  drainage  area  is  6.  1  square  miles  of  heavy,  steeply  sloping  forest. 
The  dam's,  maximtim  impoundment  of  7740  acre-feet  places  it  in  the 
INTERMEDIATE  iize  category.  The  hazard  potential  classification  of 
SIGNIFICANT  der :,ves  from  the  extensive  property  damage*  but  unlikely  , 
loss  of  life,  expected  downstream  in  the  event  of  failure. 


The  dam  is  in  FA 
areas  of  inadequa' 
and  some  operatic 
low  volume  seepa 
on  a  monthly  basi 
the  owner  within  ] 


iR  condition  at  the  present  time.  Deficiencies  in  the 
e  spillway  capacity,  deteriorated  earth  embankments 
nal  aspects  require  near  term  attention.  Two  areas  of 
le  on  the  downstream  slope  warrant  regular  monitoring 
L.  Recomzhendations  herein  should  be  implemented  by 
to  2  years  of  receipt  of  the  Phase  I  Inspection  Report. 


Based  on  size  and  hazard  classification  in  accordance  with  Corps' 
guidelines,  the  Spillway  Test  Flood  (STF)  ranges  between  the  PMF 
(Probable  Maximum  Flood)  and  1/2  PMF.  The  selected  test  flood  results 
in  an  outflow  of  2370  cfs  (390  cam)  assumingthat  tho  flood  gates  are 
opened  when  the  low  point  in  the  dam  begins  to  be  overtopped.  This  flow 
will  overtop  the  main  crest  of  the  dam  by  1. 15  feet.  If  the  flood  gates 
are  not  opened  the  overtopping  is  increased  to  1.  45  feet.  The  maximum 
capacity  of  tlie  spillway  and  flood  gates  without  any  overtopping  of  the 
dam,  including  the  low  spot,  is  approximately  850  cfs.  The  spillway  is 
therefore  considered  inadequate  and  the  overtopping  could  result  in  the 
failure  of  the  dam. 

Further  studies  by  a  consulting  engineer  should  be  undertaken  to  determine 
what  alternative  measures  may  be  necessary  to  correct  the  inadequate 
discharge  capacity. 

Operationally,  the  dam  requires  at  least  monthly  monitoring  of  the  two 
seepage  points  noted,  increased  attention  to  the  condition  of  the  erhbank- 
ment  in  terms  of  repair  of  eror-ion,  additional  riprap  and  removal  of  trees, 
repair  of  the  upstream  wingwalls  and  clearing  of  the  immediate  downstream 
channel.  The  installation  height  of  the  gage  requires  verification  and  some 
minor  changes  in  the  normal  operational  procedure  will  improve  the  owner's 


This  Phase  I  Inspection  Report  on  Nubanusit  Lake  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 
hereby  submitted  ror  approval. 


/r> 


CHARLES  G.  TIERSCH,  Chairman 

Chief,  Foundation  and  Materials  Branch 

Engineering  Division 


FRED  J.  RA^S,  Jr.,  Member 
Chief,  DeVfgn  Branch 
Engineering  Division 


SAUL  COOPER,, Member 
Chief,  Water  Control  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  vinder  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.  C.  20314.  The  purpose  of  a  Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  hviman  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visuctl  inspections. 
Detailed  investigation,  and  analyses  involving  topographic  mapping, 
subsurface  investigations,  testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the  investigation 
is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported' condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection.  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes  the  normal 
load  on  the  structure  and  may  obscure  certain  conditions  which  might 
otherwise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions,  and  is  evolu¬ 
tionary  in  nature,  it  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  inthe  future.  Only  through  continued  care  and  inspection 
can  vinsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
for  the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  test  flood  should  not  be  interpre¬ 
ted  as  necessarily  posing  a  highly  inadequate  condition.  The  test  flood 
provides  a  measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and  the 
downstream  damage  potential. 
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Overview  of  right  side  of  dam  from  gatehouse 


PHASE  I  INSPECTION  REPORT 
NUBANUSIT  LAKE  DAM,  NH  00339 
NHWRB  166.04 

SECTION  1  -  PROJECT  INFORMATION 


General 

(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  national  program  of  dam  inspection  throughout  the 
United  States.  The  New  England  Division  of  the  Corps  of 
Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  the  New  England  Region. 
Goldberg,  Zoino,  Dunnicliff  &  Associates,  Inc.  has  been 
retained  by  the  New  England  Division  to  inspect  and  report 
on  selected  dams  in  the  State  of  New  Hampshire.  Authoriza¬ 
tion  and  notice  to  proceed  was  issued  to  Goldberg,  Zoino, 
Dunnicliff  &  Associates,  Inc.  under  a  letter  of  May  3,  1978 
from  Colonel  Ralph  T.  Garver,  Corps  of  Engineers.  Contract 
No.  DACW  33-78-C-0303  has  been  assigned  by  the  Corps  of 
Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten 
the  public  safety  and  thus  permit  correction  in  a  timely 
manner  by  non-federal  interests. 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non-federal 
dams. 

,  (3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

(c)  Scope 


The  program  provides  for  the  inspection  of  non-Federal 
dams  in  the  high  hazard  potential  category  based  upon  location 
of  the  dams  and  those  dams  in  the  significant  hazard  potential 
category  believed  to  represent  an  immediate  danger  based  on 
condition  of  the  dams. 
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(a) 


Location 


This  dam  lies  in  the  Merrimack  River  Basin  at  the 
soutliwest  end  of  Nubanusit  Lake,  apprczimately  Z  miles  north 
of  the  town  of  Harrisville.  Access  to  the  site  is  via  Tolman 
Pond  Road  which  intersects  Nelson  Road  0.  3  miles  south  of 
the  town  of  Nelson.  The  portion  of  the  USGS  Monadnock,  N.  H. 
quadrangle  presented  previously  shows  this  locus.  Figure  1 
of  Appendix  B  presents  a  detail  of  the  site  developed  from  the 
USGS  map  and  the  site  inspection. 

(b)  Description  of  Dam  and  Appurtenances 

The  dam  consists  of  a  279  foot  long  earth  embankment 
with  a  maximum  height  of  8  feet  and  with  riprap  protection 
on  some  of  the  upstream  slope  (Appendix  B,  Figs.  2  and  3). 
The  structure  incorporates  a  gate  section  with  an  11  foot  long 
granite  spillway  and  with  two  4  ft.  x  5  ft.  gates  (Appendix  B, 
Fig.  4).  Tolman  Pond  Road  is  directly  downstream  of  the 
embankment.  The  owner  can  release  water  from  Spoonwood 
Pond  (Appendix  B,  Fig.  1)  into  Nubanusit  Lake  if  necessairy 
to  maintain  mandated  levels  in  the  larger  lake. 

(c)  Size  Classification 

The  dam's  maximum  impoundment  of  7740  acre-feet 
places  it  in  the  INTERMEDIATE  size  category  as  defined  by 
the  "Recommended  Guidelines. " 

(d)  Hazard  Potential  Clas  sification 

The  mill  town  of  Harrisville,  witii  a  populaitiort  of  300, 
is  2  miles  downstream  of  the  Nubanusit  Lake  Dam.  While 
appreciable  damage  to  buildings  along  Harrisville  Pond  and 
Nubanusit' s  downstream  channel  would  result  in  the  event  of 
a  failure,  loss  of  life  is  not  likely,  given  that  the  rise  in 
Harrisville  Pond  would  not  be  sudden  since  the  valley  is 
broad  enough  to  spread  the  flood  wave.  Thus,  the  dam 
warrants  hazard  potential  classification  of  SIGNIFICANT. 

(e)  .  Owner  ship 

Mr.  John  J.  Colony,  Jr. ,  c/o  Harrisville  Designs, 
Harrisville,  N.  H.  03450,  owns  the  dam.  IRs  phone  number  is 
603-827-3334. 


(f) 


Operator 


ii^j  L\  Lv 


Mr.  Colony,  his  brother,  Mr.  Charles  Colony,  and 
his  son,  Mr.  John  J.  Colony  III,  operate  the  dam. 

(g)  Purpose 

The  primary  purpose  of  the  dam  is  to  store  water  for 
recreational  use,  industrial  processing  and  possible  power 
generation  in  the  Harrisville  area. 

(h)  Design  and  Construction  History 

A  1936  NHWRB  report  indicates  that  initial  construction 
took  place  in  I86I;  the  first  dam  consisted  of  earth  embankment 
with  upstream  rock  protection,  some  of  which  is  still  visible. 
The  report  mentions  one  F.  Upton  as  the  architect /engineer 
for  the  project.  The  owner  believes  that  a  significant  expansion 
of  the  dam,  most  likely  to  its  present  configuration,  took  place 
around  1896.  No  design  drawings  or  construction  plans  are 
available. 

(i)  Normal  Operational  Procedures 

On  1  June  of  each  year,  the  NHWRB  requires  that  the 
lal<e  level  be  at  gage  elevation  12.  5  (elevation  1375.  23  MSL) 
and  that  gradual  drawdown  occur  such  that  the  level  reaches 
elevation  11.  1  by  15  September.  The  board  also  requires 
a  minimum  2  cfs  downstream  flow.  At  other  times,  the 
owners  operate  the  dam  as  necessary  to  satisfy  industrial 
uses  and  to  control  flooding  to  the  extent  possible.  The 
option  of  using  water  from  contiguous  Spoonwood  Pond  to 
maintain  the  mandated  levels  in  Nubanusit  is  also  available. 

1.3  Pertinent  Data 


(a)  Drainage  Area 

Nubanusit  Lake  receives  runoff  from  a  6.  1  square 
mile  drainage  area.  The  surrounding  terrain  is  heavily 
forested  and  steeply  sloping  in  most  areas.  There  is  limited 
year-ground  development  along  the  lake,  the  majority  of  the  98 
cottages  and  houses  being  summer  residences. 
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(b) 


Discharge  at  Dam  Site 


Based  upon  a  report  prepared  in  1977  by  the  NHWRB, 
the  storm  of  record  in  this  area  v/as  the  1938  hurricane, 
which  approached  the  100  year  storm  for  the  Nubanusit  Lake 
vicinity.  From  a  level  19  inches  below  full  pond,  the  lake 
rose  37  inches  or  to  a  point  18  inches  above  full  pond.  Both 
4  ft.  X  5  ft.  gates  were  completely  open  during  this  storm 
and  flood. 

(c)  Elevation  (ft.  above  MSL)  (Gage  El.  13,  1  =  1375.  8  MSL) 

(1)  Top  Dam  -  1379±  (main  crest);  low  point  on  crest  1377 

(2)  Spillway  Test  Flood  pool  -  1380.  1± 

(3)  Recreation  pool  -  June  1  -  1375,  2dfc 

Sept.  5  -  1373.  7  ± 

(4)  Spillway  crest  -  1374.  7± 

(5)  Streambed  at  centerline  of  dam  -  1362.  7± 

(d)  Reservoir 

(1)  Length  of  maximum  pool  -  3.  5  miles 

(2)  Storage  -  recreation  4600  acre  feet 

-  top  of  dam  7640  acre  feet 

(3)  Surface' -  715  acres 


(e)  Dam 

(1)  Type  -  Earth  embankment  with  riprap 

(2)  Length  -  279  ft. 

(3)  Height  -  16  ±  feet 

(4)  Top  Width  -  10  feet  ± 

(5)  Slide  Slopes  -  Downstream  1:1;  Upstream  1:15 

(6)  Zoning,  Core,  Cutoff  -  Unknown 

(h)  Spillway 

(1)  Type  -  Granite  Slab 

(2)  Length  of  weir  -  11  ft. 

(3)  Crest  elevation  -  1374.  7  ft.  ± 

(4)  Gates  -  2  at  -1  ft.  by  5  ft  ,  each  with  2  ft.  x  3  ft. 

spiller  at  base. 

(5)  U/S  Channel  -  12  ft.  wide  with  vertical  stone  side 
walls 

(6)  D/S  Channel  Narrow  with  steep,  rocky  slopes 

(i)  Regulating  Otxtlets 

The  11 -foot  long  granite  spillway  and  the  two  flood 
gates  permit  regulation  of  the  lake  level  as  required  by  the 
NHWRB  alnd  commercial  interests.  Each  4  foot  by  5  foot 
flood  gate,  which  requires  a  chain  hoist  for  operation,  has 
a  smaller  2  foot  by  3  foot  spiller  gate  built  into  its  base. 
Threaded  stems  control  the  opening  of  the  spiller  gates. 

Water  pressure  holds  the  larger  gates  against  their  discharge 
openings  and  brass  guides  maintain  the  proper  alignment 
during  movement.  The  owner  replaced  the  wooden  portions 
of  all  gates  with  new  cypress  in  1959* 
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SECTION  2  -  ENGINEERING  DATA 


2.  1  Design 

Neither  Mr.  Colon/,  whose  family  has  owned  the  dam  since  its 
construction,  nor  the  NHWRB  have  any  original  design  drawings.  The 
present  structure  is  generally  quite  simple  and  incorporates  no  unusual 
design  features.  The  design  appears  adequate  for  its  intended  purpose, 
having  survived  over  100  years  and  having  successfully  passed  an  estimated 
100  year  flood  in  1938. 

2. 2  Construction 

No  construction  records  for  the  dam  are  available.  Visual  inspec¬ 
tion  of  the  embankments  and  outlet  works  revealed  no  major  construction 
deficiencies.  In  general,  the  quality  of  the  construction  is  as  good  as  can 
be  expected  for  a  structure  of  this  type  built  during  this  period. 

2. 3  Operation 

The  NHWRB  has  all  records  of  dam  operations  from  1973  to  the 
present  and  requires  Mr.  Colony  to  report  all  operations  every  two  weeks. 
The  owner  also  maintains  records  from  1965,  when  he  first  initiated  formal 
record- keeping,  to  1973. 


2. 4  Evaluation  of  Data 

(a)  Availability 

As  mentioned  above,  the  original  plans  for  this  dam  are 
not  available,  if  indeed  they  ,  still  exist.  Previous  inspection 
and  inventory  reports,  sketches,  and  correspondence  concerning 
the  dam,  supplemented  by  the  observations  of  the  inspection  team 
and  interviews  with  the  owner,  form  the  basis  of  the  information 
presented  herein. 

(b)  Adequacy 

The  lack  of  indepth  engineering  data  does  not  permit  a  de¬ 
finitive  review.  'Rierefore  the  adequacy  of  diis  dam  could  not  be 
assessed  from  the  standpoint  of  reviewing  design  and  construction 
data;  the  evaluation  is  based  primarily  on  visual  inspection,  past 
performance  history  and  engineering  judgment. 
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The  visual  inspection,  owners  observations  and  hydro 
logical  analyses  are  of  s\ifficient  validity  to  warrant  satisfac 
tory  evaluation. 
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SECTION  3  -  VISUAL  INSPECTION 


Findings 

(a)  General 

The  Nubanusit  Lake  Dam  is  in  FAIR  condition  at  the  present 
time  and  requires  no  immediate  remedial  measures  for  continued 
safe  operation  under  normal  conditions.  It  does,  however,  require 
some  maintenance  work,  the  details  of  which  Section  7  presents. 

(b)  Dam 

(1)  Embankment  (Overview  photos) 

The  two  embankment  sections  which  flank  the  gate¬ 
house  show  no  evidence  of  vertical  or  horizontal  movement.  There 
is  no  seepage  with  the  junction  of  the  outlet  works  and  the  ends  of 
the  embankments,  where  the  fill  tapers  off  to  natural  ground,  are 
stable.  The  right  embankment  has  a  significant  number  of  large 
trees  growing  along  its  entire  length,  while  the  left. embankment 
has  3  trees  growing  near  its  far  end. 

Inspection  of  the  embankment  revealed  two  low  volxime  seepage 
points  on  the  right  side  of  the  dam.  As  indicated  in  Figure  Z 
there  is  a  0.  05  gpm  flow  of  slightly  discolored  seepage  at  the  toe 
of  the  right  embankment  near  the  inlet  to  a  16  inch  culvert  'onder 
Tolman  Pond  Road.  The  area  is  in  th$  drainage  ditch  for  the  road, 
but  the  primary  flow  issues  directly  from  the  embankment.  The 
second  flow,  of  about  0.  1  gpm,  is  across  Tolman  Pond  Road  and 
about  10  feet  from  the  outlet  of  the  culvert  mentioned  above.  Since 
the  general  area  of  this  seepage  is  also  in  an  area  through  which 
surface  drainage  would  flow,  positive  identification  of  the  flpw  as 
seepage  through  the  dam  is  not  possible. 

Erosion  has  occurred  all  along  the  embarkment  The  riprap  pro¬ 
tection  on  the  upstream  face,  some  of  which  is  part  of  the  original 
rock  crib  and  some  dumped  randomly  as  mass  protection  from  ice 
run-up,  does  not  fully  cover  the  earth  surfaces,  resulting  in 
localized  areas  of  severe  erosion. 
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The  granite  spillway,  afchough  submerged,  was 
visible  due  to  the  clarity  of  water  and  appears  to  be  in  good 
condition  (Figure  3). 

( 3 )  .  Gates 

The  operating  mechanisms  for  the  spiller  gates 
are  in  good  condition.  The  owner  operated  both  gates  with  no 
difficulty. 

Operation,  of  the  flood  gates  was  impossible  due 
to  the  lack  of  a  chain  fall  or  other  hoisting  mechanism.  Ad¬ 
ditionally,  the  owner  indicated  that  while  he  could  open  the 
flood  gates  at  the  present  lake  level  (£1.  11.85),  they  might 
not  close  properly  due  to  the  longitudinal  force  created  at  this 
particular  head  of  water.  He  indicated  that, from  past  experience, 
full  closing  of  these  gates  was  not  possible  until  the  water  level 
dropped  to  elevation  6.  S, almost  6  feet  below  that  mandated  at 
this  time  of  the  year. 

(4)  Outlet  Culvert  (Photo  1) 

The  abutments  supporting  the  superstructure  are 
in  good  condition  with  the  exception  of  the  wingwall  extension  of 
the  left  abutment.  The  outer  end  of  thiti  wingwall  has  unraveled 
due  to  undermining  and  has  caused  a  full-length  diagonal  crack 
on  the  mortared  portion  of  this  wall.  The  right  wingwall,  which 
consists  of  dry  rubble  stone  masonry^  does  not  show  any  sign  of 
distress  or  movement  and  is  in  good  condition.  The  reinforced 
concrete  slab  supporting  the  roadway  is  in  fair  condition.  There 
is  some  exposed  longitudinal  reinforcing  steel  at  the  downstream 
end  of  the  slab  and  minor  checking  and  efflourescence  on  the  under 
side  of  the  slab.  The  steel  stringers  spanning  the  remaining  por¬ 
tion  of  the  culvert  are  rusted,  but  do  not  show  evidence  of  loss  in 
cross-sectional  area. 

(5)  Gate  House  (Photo  2) 

The  wood  framed  structure,  its  foundation  supports 
and  removable  floor  planking  are  in  good  condition. 
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(6)  Trash  Rack  (Photo  3) 


The  trash  r<K:k  upstream  of  the  gate  house  water¬ 
way  opening,  although  slightly  rusted,  is  in  good  condition. 

The  concrete  wingwalls  on  either  side  of  the  trash  rack  are 
badly  deteriorated  with  open  joints  and  dislodged  stones. 

( c )  Appur^:enant  Structures 

The  dam  has  no  formal  appurtenant  structures.  The 
nearby  Spoonwood  Pond  Dam,  however,  discharges  directly  into 
Nubanusit  Lake  and,  thei  efore,  influences  the  hydrology  of  the 
lower  lake  (Fig.  1).  Although  Section  5  of  this  report  briefly 
discusses  the  influence  of  the  Spoonwood  Dam  oh  Nubanusit.  Lake, 
the  condition  of  the  structure  is  the  subject  of  a  separate  report 
under  tliis  contract. 

(d)  Reservoir 

An  inspection  of  the  reservoir  shore  revealed  no  evidence 
of  movement  or  other  instability.  An  examination  of  the  sur¬ 
rounding  watershed  detected  no  work  in  progress  or  recently 
completed  which  might  increase  the  flow  of  sediment  intc  the 
lake  or  which  might  adversely  affect  the  runoff  characteristics 
of  the  basin. 

(e)  Downstream  Channel 

No  observed  downstream  conditions  exist  which  would 
adversely  affect  the  operation  of  the  dam  or  which  pose  a  hazard 
to  the  safety  of  the  dam.  The  hydrologic  analysis  of  Section  5 
does,  however,  consider  the  effects  downstream  of  a  major 
beaver  dam  and  of  an  abandoned  and  breached  rock  crib  dam. 

3. 2  Evaluation 

The  visual  inspection  of  the  dam,  reinforced  by  historical  infor¬ 
mation  irom  the  owner,  permitted  a  satisfactory  evaluation  of  those  fea¬ 
tures  which  affect  the  safety  and  stability  of  this'  structure.  The  dam 
is  in  FAIR  condition,  as  are  appurtenant  works. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4. 1  Procedures 

As  noted  previously,  the  NHWRB  requires  that  the  lake  be  at  gage 
elevations  12.5  (USGS  EL  1375.2)  on  1  June  and  11.  1  (USGS  El.  1373.  8) 
on  15  September  and  that  tne  Lnt  ervening  drawdo'vn  follow  a  more  or  less 
linear  time-elevation  relationship.  The  owner  reports  all  dam  operations 
to  the  NHWRB  every  two  weeks.  If  the  level  in  Nubanusit  Lake  falls  below 
that  specified,  he  releases  water  from  Spoonwood  Pond  as  required  to 
raise  Nubanusit.  After  15  September,  drawdown  continues  such  that  the 
lake  is  approximately  3  feet  below  foil  pond  for  the  fall  storm  period. 

This  practice  conforms  to  the  recommendations  of  the  original  builder 
of  the  gates,  a  Mr.  Humphreys,  who  stated  in  an  early  publication  pro¬ 
vided  by  the  owner  that  "it  is  much  better  and  safer  to  have  the  pond  three 
feet  below  high  water  mark  in  September,  than  it  is  to  have  it  full  with  a 
rainfall  that  would  cause  it  to  rise  three  feet  in  a  few  days  time.  "  Some 
littoral  property  owners  object  to  this  procedure,  desiring  instead  only 
2  feet  of  drawdown.  All  drawdown  is  through  the  spiller  gates,  as  the 
owner  believes  that  the  flood  gates,  last  opened  in  1938,  would  not  prop¬ 
erly  reseat  once  opened.  Mr.  Colony  maintains  informal  contact  with 
the  operators  of  the  downstream  McDowell  dam  to  obtain  advice  con¬ 
cerning  how  much  runoff  will  accompany  a  given  storm  or  at  which  level 
he  should  set  the  lake  in  anticipation  of  spring  snow  melt.  Only  Mr.  Colo¬ 
ny,  his  brother  Charles,  and  his  son,  John  J.  Colony  III,  operate  the  dam. 

4.  2  Maintenance  of  Dam 

The  dam  receives  frequent  checks  by  the  owner  and  regular  inspec¬ 
tions  by  the  NHWRB.  The  owner  implements  those  repairs  induced  by 
his  own  inspections  or  by  the  more  formal  NHWRB  visits. 

The  most  recent  repairs,  recommended  by  the  NHWRB  in  1976, 
involved  the  removal  of  trees  from  the  embankment  and  the  repair  of 
concrete  near  the  inlet  to  the  gate  house.  While  some  work  in  these  areas 
is  evident,  the  removal  of  the  trees  is  only  partially  complete.  The  delay 
is  due  to  a  boundary  dispute  with  an  abutter. 

4.3  Maintenance  of  Operating  Facilities 

'  As  mentioned  previously,  the  owner  replaced  the  wooded  portions 
of  the  gates  in  1959.  With  the  exception  of  lubrication,  the  operating 
mechanisms  require  little  or  no  other  attention. 
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4.4 


Description  of  Any  Warning  System  in  Effect 


The  dam's  c'.^ner,  wno  lives  in  Harrisville  a  short  distance 
downstream,  monicors  the  dam  continuously  during  emergency  periods. 
The  tightly  knit  lake  community  assists  him  in  this  endeavor,  rapidly 
notifying  him  of  any  problems  with  the  structure. 

4.  5  Evaluation 

The  established  operating  procedures  appear  adequate  for  this 
dam.  Some  improvements  are  possible,  however,  particularly  in  the 
areas  of  increasing  the  capability  for  operating  the  dam  in  an  emer¬ 
gency  and  of  implementing  recommended  repairs. 
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SECTION  5  -  HYDRAULIC /HYDROLOGIC 


Evaluation  of  Features 


(a)  Design  Data 

Data  sources  available  from  the  New  Hampshire  Water 
Resources  Board  (NHWRB)  included  information  collected  for 
a  review  of  the  operating  policy  for  the  dam  conducted  by  the 
NHWRB  in  1977  and  inspection  reports  from  1937,  1973,  and 
1974.  The  sources  deal  primarily  with  the  physical  characteristics 
of  the  dam  and  operating  policy,  which  sets  target  elevations  fbr 
the  lake  on  June  1  and  September  15  of  each  year.  The  data  in¬ 
cludes  evaluation  of  the  100-year  peak  inflow  and  the  historical 
peak  inflow  during  the  September  1938  Hurricane. 

The  available  data  do  not  contain  a  specific  design  flood, 
but  do  indicate  the  maccimum  outlet  capacity  is  695  cfs.  From 
the  available  data  it  is  unclear  at  what  head  and  with  what  config¬ 
uration  of  gate  openings  this  was  calculated. 

A  recent  NHWRB  review  of  the  operating  policy  resulted 
in  an  order  to  the  dam's  operators  to  maintain  elevations  of  12.  5 
feet  on  the  lake  gage  on  June  1  of  each  year  and  gradually  lower 
this  to  11.1  feet  on  Septembei  15.  The  crest  of  the  spillway  at 
12.  0  feet  on  the  gage  corresponds  to  elevation  of  1,374.  7  feet 
MSL.  A  deed  executed  in  1870  established  the  legal  full  pond  at 
gage  elevation  13. 1.  Each  fall,  the  owner  drops  the  lake  level 
to  approximately  3  feet  below  "full  pond"  in  anticipation  of  fall 
storms  and  spring  runoff,  where  "full  pond"  is  meant  to  the 
gage  elevation  of  13. 1  or  1. 1  feet  above  the  spillway  crest. 


There  is  no  complete  re*-ord  of  discharges  from  Nubanu- 
sit  Lake.  The  dam  owner  maintains  irregular  records  of  the 
lake  elevation  between  1965  and  1973  and  biweekly*  records  since 
then;  thus,  approximations  of  the  average  daily  flows  between 
readings  are  possible  from  the  dam  rating  curve  after  assuming 
positions  for  the  adjustable  gates.  The  peak  flood  occurred  as 
part  of  the  September  1938  hur  ricane  when  about  6.  6  inches  of 
runoff  produced  an  estimiated  maximtun  inflow  of  2915  cfs. 

During  this  storm,  the  lake  rose  from  19  inchds  below  "full" 
to  18  inches  above  even  though  the  flood  gates  were  completely 
open.  This  rise  corresponds  to  an  estimated  peak,  discharge 
rate  of  860  cfs. 

(c)  Visual  Observations 

The  ddLin  owner  operates  the  dam  on  a  regular  basis. 

Given  the  competing  requirements  of  downstream  users  and  lake¬ 
side  property  owners,  maintenance  of  the  lake  level  within  narrow 
tolerances  is  imperative  to  satisfy  all  parties.  A  locked  gate¬ 
house  contains  the  controls  for  the  dam's  outlet  works.  There 
is  an  11  foot  long  spillway  at  elevation  12.0  feet  on  the  lake  gauge 
that  acts  as  a  shc.rp- crested  weir  under  normal  conditions.  In 
addition,  there  are  two  sets  of  moveable  gates.  The  emergency 
flood-gates  each  have  a  maximum  opening  of  4  feet  by  5  feet  and 
reqxiire  a  chain  hoist  for  operation.  Moxinted  on  the  face  of  these 
gates  are  smaller  spiller  gates  used  during  the  normal  control 
of  the  lake.  A  threaded  stem  mechanism  controls  their  operation 
and  they  have  maximum  openings  of  2  feet  by  3  feet  each.  The 
bottoms  of  all  four  gates  correspond  to  elevation  0.  0  feet  on  the 
lake  gauge.  The  owner  last  operated  the  flood  control  gates  in 
1938  and  doubts  that  he  coaid  properly  reseat  them  once  opened 
without  significantly  lowering  the  lake  level.  Thus,  the  owner  is 
predisposed  not  to  use  the  emergency  gates  until  he  Is  certain 
that  overtopping  of  the  dam  is  imminent.  The  main  crest  of  the 
dam  is  4.  25  feet  above  the  spillway  crest.  On  the  west  side  there 
is  an  access  road  to  a  boat  launching  area,  opposite  which  there 
is  a  low  point  in  the  embankment  some  1.75  feet  below  the  average 
crest.  Thus,  the  crest  varies  in  elevation  and  this  "low  spot" 
would  serve  as  the  critical  elevation  for  the  start  of  overtopping. 


(d)  Overtopping  Potential 


The  hydrologic  conditions  of  interest  in  this  Phase  I 
investigation  are  those  required  to  assess  the  adequacy  of  the 
dam  in  terms  of  its  overtopping  potential  and  its  ability  to 
saifely  allow  an  appropriately  large  flood  to  pass. 

This  analysis  involves  investigations  to  determine  how  the 
recommended  Spillway  Test  Flood  (STFji  compares  with  dam  dis-  , 
charge  and  storage  capacities.  None  of  the  original  hydraulic  and 
hydrologic  design  records  are  available  for  use  in  this  study. 

The  "Recommended  Guidelines"  specify  Spillway  Test 
Flood  criteria  based  cn  the  size  and  hazard  potential  classi¬ 
fications  of  the  dam.  Based  on  Corps'  criteria  for  a  dam 
classified  as  INTERMEDIATE  in  size  and  SIGNIFICANT  in 
hazard  potential,  a-ti  appropriate  STF  is  between  0.  5  and  1.  0 
times  the  Probable  Maximum  Flood  (PMF). 

Calculation  of  an  estimated  PMF  is  possible  by  us'ng  the 
chart  of  "Maximum  Probable  Flood  Peak  Flow  Rates"  obtained 
from  the  Corps  of  Engineers,  New  England  Division.  The  calcu¬ 
lations  consider  the  lake  area  to  have  "rolling"  topography  with 
a  drainage  area  of  6;  1  square  miles.  Use  of  the  chart  results  in 
a  flow  rate  of  1800  cfs  per  square  mile.  Given  that  Spoonwood 
Pond  serves  tO'  reduce  the  rvinoff  from  Z9  percent  of  the  drainage 
area,  a  reduced  runoff  rate  of  1500  cfs  per  square  mile  is  rea¬ 
sonable.  This  reduction  results  in  a  PMF  of  9150  cfs,  one  half 
of  which  is  4575  cfs. 

The  "Recommended  Guidelines"  suggest  that  where  a 
range  of  STF  is  possible,  the  analysis  shotild  consider  the  mag¬ 
nitude  that  most  closely  relates  to  the  involved  risk.  On  this  basis, 
since  the  risk  is  most  likely  on  the  higher  side  of  the  SIGNIFICANT 
category,  an  STF  of  8000  cfs  is  appropriate  as  the  inflow  to 
Nubanuat  Lake . 

An  important  factor  in  determining  the  safety  of  the  dam  is 
the  water  surface  elevation  at  the  start  of  the  storm  runoff.  The 
normal  lake  elevation  is  0.  5  feet  above  the  spillway  on  June  1  and 
1.0  feet  below  the  spillway  on  September  15,  with  a  gradvial  tran¬ 
sition  scheduled  during  those  3  1/2  months.  During  the  remain¬ 
der  of  the  fall,  the  owner  lowers  the  lake  in  anticipation  of  the 
spring  runoff.  During  May  the  lake  rises  to  full  pond  or  higher. 


with  subsequent  lowering  to  the  required  gaug«  elevation  of 
12.  5  feet  by  1  June.  Faced  with  a  predicted  major  storm,  the 
operator  s  of  the  lake  would  open  at  least  the  spiller  gates  to 
start  lowering  the  pond.  It  is  impossible  to  accurately  predict 
at  what  elevation  the  lake  might  be  at  the  start  of  the  storm 
warning  or  how  many  hours  would  be  available  to  lower  the 
lake.  Given  these  considerations,  the  analysis  considered  ■ 
two  possible  starting  water  surface  elevations.  The  first 
which  was  used  for  the  primary  Spillway  Test  Flood  was  a 
September  1  elevation  of  11.  5  feet  on  the  lake  gauge.  The 
second  case  was  the  June  1  elevation  of  12.  5  feet  on  the  gauge. 

Applying  the  procedure  suggested  by  the  Corps  of  Engineers 
(New  England  Division)  for  "Estimating  the  Effect  of  Surcharge 
Storage  on  Maximum  Probable  Discharges"  results  m  a  final 
STF  outflow  of  about  2370  cfs  (390  csm)  compared  to  an  inflow 
of  8000  cfs  (1310  csm).  Thus,  the  lake  has  a  significant  dampen¬ 
ing  effect  on  the  magnitude  of  the  peak  flow.  Th^  storage- stage 
curve  for  surcharge  storage  used  to  attenuate  the  STF  assumed 
that  the  surcharge  storage  available  was  equal  to  the  lake  area 
(715  acres)  times  the  depth  of  surcharge.  Thus,  no  spreading 
or  increases  of  area  with  depth  occurs  in  the  analysis. 

The  Stage-Discharge  Curve  represents  Ihe  summation 
of  flows  occxirring  in  each  discharge  sector.  The  following 
operational  scenario  forms  the  basis  for  the  computation  of 
this  curve.  Throughout  this  discussion,  the  head  (H)  is  the 
distance  above  the  spillway;  in  other  words,  H  is  equal  to  the 
lake  gauge  reading  minus  12.0  feet. 

(1)  When  H  is  less  than  2.  5  ;feet,  all  discharge,  is 
through  the  2  completely  opened  spiller  gates  and  over  the  spillway. 

(2)  When  H  is  between  2.  5  and  4.  25  feet,  the  owner 
opens  the  flood  gates  fully  and,  simultaneously,  water  flows  over 
the  low  point  on  the  right  embankment. 

(3)  When  H  is  greater  than  4.  25  feet,  water  flows  over 
the  entire  dam  and  the  268  feet  of  embankment  act  as  a  broad- 
crested  weir.  The  overbanks  at  either  end  of  ihe  dam  also  act 
as  broad-crested  weirs,  rising  on  soil  slopes  and  with  lengths 
varying  as  a  function  of  H* 
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The  peak  test  discharge  of  2370  cfs  results  in  a  maximum 
stage  of  H  =  5.  4  feet  with  the  flood  gates  open  as  described  pre¬ 
viously.  The  analysis  also  considered  the  cases  of  the  June  1 
initial  water  surface  elevation  and  the  possibility  that  the  flood 
gates  could  not  be  opened,  hi  all  cases  the  main  dam  crest  is 
overtopped  with  the  depth  of  overtoppir^  ranging  from  1.  15  to  1.  75 
feet. 

5.  2  Hydrologic /Hydraulic  Evaluation 

The  results  of  the  hydrologic  and  hydraulic  assessment  of 
Nubanusit  Lake  Dam  indicate  that  the  lake  has  a  large  storage  capacity 
to  attenuate  flood  inflows,  but  that  for  a  storm  of  the  magnitude  of  an 
STF,  overtopping  i^  likely  even  with  the  flood  gates  open. 

The  low  point  in  the  embankment  at  the  boat  launching  area  would 
be  the  first  point  of  overtopping  and,  thus,  could  potentially  represent 
the  starting  point  of  an  overtopping  failure.  If  the  road  were  regraded 
to  provide  a  uniform  dam  crest  at  4.  25  feet  above  the  spillway,  the  dam 
could  better  withstand  a  storm  of  lesser  magnitude  than  an  STF. 

Nubanusit  Lake  in  conjunction  vdth  Spoonwood  Pond  represents 
a  hydraulic  system  that  contains  a  very  large  volume  of  potential  sur¬ 
charge  storage  relative  to  the  total  drainage  area  and,  thus,  runoff 
volume.  For  a  case  such  as  this,  the.  shape  of  the  runoff  hydrograph 
would  significantly  affect  the  ability  of  the  dam  to  withstand  an  STF 
magnitude  storm.  The  methodology  used  to  attenuate  the  inflow  and, 
thus,  determine  the  outflow  of  the  lake  was  an  appropriate  approxima¬ 
tion  for  the  purposes  of  this  study,  but  more  detailed  analysis  including 
generation  of  a  runoff  hydrograph  and  a  detailed  routing  through  both 
reservoirs  is  necessary  to  thoroughly  evaluate  the  conditions  of  the 
Nubanusit  Lake /Spoonwood  system. 


5-5 


An  additional  concern  is  the  effect  oh  Nubanusit  Lake 
Dam  of  a  potential  failure  of  Spoonwood  Pond  Dam  (NH  00338), 
the  subject  of  a  separate  report  in  this  series.  Because  of  the 
different  size  and  hazard  potential  classifications  assigned  each 
dam,  the  evaluation  of  Spoonwood  Dam  considers  an  STF  sig¬ 
nificantly  smaller  than  that  used  at  Nubanusit.  ,It  is  obvious, 
however,  that  any  given  storm  would  strike  both  drainage  areas 
simultaneously  and,  therefore,  Spoonwood  Pond  might  receive 
runoff  from  a  storm  greater  than  that  warranted  by  its  own  size 
and  hazard  potential  classification  based  on  the  "Recommended 
Guidelines.  "  Preliminary  calculations  within  the  scope  of  the 
Phase  1  investigation  indicate  that  the  failure  of  the  Spoonwood 
Dam  is  vinlikely  to  induce  the  failure  of  the  Nubanusit  Dam, but 
a  more  complex  and  detailed  analysis  is  necessary  to  verify 
this  conclusion. 

5.  3  Downstream  Dam  Failure  Hazard  Estimates 

Use  of  the  procedure  set  forth  in  "Rule  of  Thumb  Guide¬ 
lines  for  Estimating  Downstream  Dam  Failure  Hydrographs,  " 
Corps  of  Engineers,  New  England  Division,  April  1978,  permits 
estimation  of  the  downstream  flood  hazards  that  would  result 
from  a  failure  of  the  dam.  This  procedure  allows  for  the  attenu¬ 
ation  of  dam  failure  hydrographs  in  computing  flows  smd  flooding 
depths  in  downstream  areas.  The  calculations  take  into  account 
the  approximate  hydraulic  and  storage  characteristics  of  the 
stream  reaches. 

I 

This  analysis  considers  four  reaches  downstream  of  the 
Nubanusit  Lake  Dam,  The  first  reach  is  the  outlet  of  Nubanusit 
Lake  for  the  first  1200  feet  downstream  to  the  junction  with 
Brickyard  Brook.  The  second  reach  is  from  that  junction  down- 
streiim  1  mile  to  a  beaver  dam  at  the  site  of  a  former  old  mill 
dam.  The  third  reach  runs  2400  feet  to  the  inlet  of  Harrisville 
Ponci.  The  fovirth  reach  consists  of  Harrisville  Pond. 

The  basic  assumption  used  in  computing  the  peak  flow 
from  a  dam  failure  is  that  failure  occurs  with  overtopping  of  the 
embiinkment,  or  when  H  =4.25  feet.  This  stage  represents  a 
total  depth  above  the  stream  bed  of  16.  25  feet.  Of  the  total  dam 
leng  :h  of  279  feet,  the  analysis  ass\imed  that  a  breach  width  of 
100  feet  would  occur  under  failure  conditions.  These  assumptions 
result  in  a  peak  outflow  from  the  dam  of  11,  000  cfs. 
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Reach  1  pffers  very  little  storage  capacity  and  thus  the  flood 
peak  would  pass  with  very  little  attenuation  and  flood  depths  on  the 
order  of  9  feet.  In  Reach  2  the  valley  flattens  and  widens  considerably. 
Here  there  is  adequate  storage  to  reduce  the  peak  flow  by  nearly  1000 
cfs  to  10,000  cfs,  with  resulting  flow  depths  of  up  to  13.5  feet.  Reach 
3  consists  of  a  steep,  narrow  chaxmel  that  offers  little  storage  or  at¬ 
tenuation.  sc  that  the  flow  throughout  this  reach  would  be  about  10,  000 
cfs  with  a  depth  of  about  12  feet.  In  Reaches  1  and  2,  there  is  no  de¬ 
velopment  subject  to  damage  by  these  depths  of  flooding.  Several  homes 
in  the  area  known  as  Mill  Village  just  below  the  beaver  dam  in  the  upper 
portion  of  Reach  i  are  subject  to  damage  by  a  few  feet  of  flooding.  These 
homes  are  high  enough,  however,  that  the  loss  of  life  hazard  is  minitnal. 

Reach  4,  which  includes  the  Harrisville  Pond  area,  is  a  reach 
having  a  significant  hazard  potential.  Many  homes  located  along  the 
lake  front,  particularly  those  in  Harrisville  Village  at  the  pond  outlet, 
lie  within  the  area  of  influence  of  a  dam  failure  at  Nubanusit.  The 
capacity  of  the  outlet  works  at  Harrisville  Mill  is  minimal  and  the  pond 
would  probably  overtop  its  banks  by  several  feet  in  the  village  area  and 
at  the  east  outlet  (about  500  feet  east  of  the  mill  danh).  Flood  waters 
would  flow  along  the  roadways  in  the  village  and  around  the  mill  buildings 
to  rejoin  Nubanusit  Brook  below  the  village.  Although  significant  damage 
in  this  region  is  likely,  the  loss  of  life  potential  probrbly  is  not  great. 

The  Harrisville  Pond  Dam  is  the  subject  of  a  separate  dam  inspection 
report,  which  should  cover  the  potential  damage  to  this  area  in  more  , 
detail. 


SECTION  6  -  STRUCTURAL  STABILITY 
Evaluation  of  Structural  Stability 

(a)  Visual  Obaervations 

The  extensive  field  investigation  of  the  dam  indicated 
no  significant  displacements  and/or  distress  which  would 
warrant  the  preparation  of  structural  stability  calculations 
based  on  assumed  section  properties  and  engineering  factors. 

(b)  Design  and  Construction  Data 

As  mentioned  previously,  a  check  of  records  held  by 
the  present  owner  and  by  the  NHWRB  yielded  no  plans  or  calcu¬ 
lations  of  value  to  a  stability  assessment. 

(c)  Operating  Records 

As  mentioned  previously,  the  dam  owner  has  maintained 
the  operating  records  0ince  1965.  The  NHWRB  has  copies  of 
those  since  1973.  These  records  reveal  no  evidence  of  instability 
during  the  period  covered.  While  no  records  are  available  for 
the  1938  hurricane,  the  dam  did  survive  the  accompanying  100 
year  flood  without  notable  damage.  . 

(d)  Post  Construction  Changes 

The  results  of  the  field  investigation  and  a  check  of 
available  records  produced  no  evidence  of  changes  to  the  dam 
or  surrounding  area  that  would  influence  stability' of  the  struc¬ 
ture. 

(e)  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  2  and  in 
accordance  with  recommended  Phase  I  guidelines  does  not 
warrant  seismic  analyses. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


Dam  Assessment 

(a)  Condition 

The  condition  of  the  Nubanusit  Lake  Dam  is  FAIR  at 
the  present  time. 

(b)  Urgency 

The  improvements  recommended  herein  require  imple¬ 
mentation  by  the  owner  within  1  to  2  years  after  receipt  of. 
the  Phase  I  Inspection  Report. 

(c)  Need  for  Additional  Investigation 

A  thorough  analysis  of  the  Nubanusit /Spoonwood  system 

requires  the  development  of  the  complex  hydrologic  interaction 
for  this  two  dam  system. 


Recommendations 


The  existing  spillway  capacity  is  inadequate  to  pass  the  STF 
without  overtopping.  An  engineering  study  to  examine  potential  solu¬ 
tions  to  this  problem  such  as  the  feasibility  of  maintaining  lower  lake 
levels,  expanding  the  existing  discharge  capacity,  raising  the  height 
of  &e  embankments,  or  some  combination  of  the  above  would  help  to 
facilitate  correction  of  this  shortcoming. 


The  installation  of  a  communications  system  between  the 
Nubanusit  gatehouse  and  the,  town  of  Harris vi'le  would  significantly 
enhance  the  owner's  ability  to  warn  downstream  residents  in  the  event 
of  an  impending  failure. 
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The  owner  should  establish  a  formal  system  with  local  officials 
for  warning  downstream  residents  in  case  of  emergency.  Round  the 
clock  surveillance  should  be  provided  by  the  owner  during  periods  of 
unusually  heavy  precipitation. 

7.  3  Remedial  Measures 


Depending  on  the  results  of  the  recommended  investigations  and 
since  the  maintenance  of  lower  lake  levels  would  not  satisfy  either  com¬ 
mercial  or  recreational  users,  the  dam  will  most  likely  require  either 
an  increase  in  discharge  capacity  or  an  increase  in  the  height  of  the 
embankments  by  at  least  1.  75  feet.  The  latter  course  of  action  probably 
represents  less  of  a  monetary  expenditure  and  fits  in  well  with  some  of 
the  O  8t  M  procedures  discussed  below. 

(a)  O  &  M  Procedures 

(1)  Install  new  gate  guides  or  improve  the  existing 
ones  to  permit  easy  and  accurate  opening  and  closing  of  both 
flood  gates  under  anticipated  storm  conditions. 

(2)  Institute  a  monthly  pr'^' .  am  for  monitoring  the 
2  seepages  mentioned  previously,  with  particular  attention 
devoted  to  the  quantity  and  turbidity  of  the  flow. 

(3)  Repair  the  deterioration  to  the  upstream  wing- 
walls  by  resetting  all  stones  and  mortaring  all  joints. 

(4)  Remove  all  trees  and  brush  from  the  embankments. 

Consultations  should  first  be  held  with  forestry  experts  on  the 
implications  to  the  dam  of. removing  mature  trees  over  3  inches 
in  diameter  .  - 

(5)  Repair  all  eroded  areas  on  both  embankments,  to 
include  raising  the  low  area  previously  mentioned.  Place  addi¬ 
tional  riprap  to  insure  adequate  protection  for  all  earth  areas. 

(6)  Clean  all  debris  from  the  immediate  downstream 
channel. 

(7)  Insure  the  gate  is  properly  set  by  verifying  that 
gage  elevation  13.  1  is  at  USGS  elevation  1375.  83. 


(8)  .  Store  the  chain  hoists  for  the  flood  gates  in 
the  gatehouse  as  opposed  to  at  the  Harrisville  Mill. 

(9)  Reset  all  unravelled  stone  on  the  left  down¬ 
stream  wingwall  and  clean  and  paint  the  steel  members 
supporting  the  concrete  road  slab. 

(10)  To  establish  a  reliable  back-up  force  available 
in  emergencies,  instruct  local  public  safety  officials  in  the 
operation  of  the  dam  and  provide  those  so  designated  with  keys 
and  necessary  tools. 

(11)  Institute  procedures  for  periodic  inspection  of 
the  dam  and  appurtenant  works  on  an  annual  basis  in  supplement 
to  the  more  frequent  inspections  recommended  for  the  suspect 
seepage  zones. 
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INSPECTION  TEAM  ORGANIZATION 


Dates:  14  Jvme,  1974  -  2:30  p.  m. 

i9  Julv,  1978  -  11:00  a.  m.  (Operating  mechanisms) 


Project:  NH  00339 

NUBANUSIT  LAKE  DAM 

Nelson,  New  Hampshire 

Nubanusit  Brook 

NHWRB  166.04 

Weather:  Sunuy,  warm  both  days 

Inspection  Team 

James  H.  Reynolds  Goldberg,  Zoino,  Dvinnicliff 

&  Associates,  Inc.  (GZDA) 

Team  Captain 

William  S.  Zoino 

GZDA 

Soils 

Nicholas  A.  Campagna 

GZDA 

Soils 

Robert  Minutoli 

GZDA 

Soils 

Andrew  Christo 

Andrew  Christo  Engineers 
(ACE) 

Structural  & 
Mechanical 

Paul  Razgha 

ACE 

Structural  8t' 
Mechanical 

Richard  L.  Laramie 

Resource  Analysis,  Inc. 

Hydrology 

The  dam  owner,  Mr.  John  J.  Colony,  accompanied  the  inspeOtion 
team  on  the  July  19.  1978  visit  and  Dr.  Norris  Robertson  provided 
boat  transportation. 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


EMBANKMENT 

Vertical  movement  and  align¬ 
ment 

Horizontal  movement  and 
alignment 

Surface  cracks 

Conditions  at  abutments  and  at 
juncture  with  spillway  and  gate 
section 

Trespassing  on  slopes 

Sloughing  or  erosion  of  slopes 
and  abutments 


Trees  or  animal  burrows  on 
slopes 


Riprap  slope  protection 


Unusual  movement  or  cracking 
at  or  near  toe 

Unusual  embankment  or  down¬ 
stream  seepage 


BY 


'))AC 


CONDITION  &  REMARKS 


None 

None 

None 

No  deficiencies  noted 
Not  significant 


Considerable  erosion  on  up¬ 
stream  slope  -  downstream 
slope  heavily  vegetated 


Numerous  trees  requiring 
removal  on  right  side,  3  at 
end  of  left  side 

Some  loose  rock  dumped  at  toe 
of  slope,  but  riprap  is  generally 
inadequate  to  protect  the  em¬ 
bankment 


None 


Seepage  at  .  05  gpm  noted  near 
inlet  to  road  culvert  on  right 
side,  and  0.  1'  gpm  10  ft.  culvert 
outlet;  the  water  near  the  culvert 
inlet  is  slightly  discolored, 
while  near  the  outlet  is  clear. 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Piping  or  boils 

None  noted 

Foundation  drainage  features 

None  detected  or  shown  on 
available  documents 

OUTLET  WORKS 

(a)  Approach  channel 

Bottom  conditions 

Sandy  bottom  free  of  debris  or 
obstructions 

Log  boom 

None  required 

Fish  and  trash  racks 

Rack  of  1-1/2”  X  3/8”  flat  bars 
on  1”  centers  is  rusted  but  in 
good  condition 

Loose  stones 

Stones  displaced  horizontally 
and  vertically 

Erosion  of  joints 

/k 

Most  joints  completely  open 

Erosion  under  base  of 

wall 

Ac. 

Considerable  erosion  all  around 
walls 

(b)  Gates 

Condition 

Wood  replaced  in  1959 

Serviceability  of 
threaded  stems  fol: 

• 

small  gates - 

fV<. 

Operating  condition  good 

Serviceability  of  chain 

hoist  for  large  gates 

Hoist  stored  in  Harrisville; 
flood  gates  not  operated 

Gate  mountings 

^ , 

’ 

Owner  does  not  believe  flood 
gates  cun  be  reseated  if  opened; 
gates  held  by  water  pressure 
and  slide  in  brass  guides 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &  REMARKS 


Adequately  secured 
(tamperproof) 

(c)  Spillway 

Condition  of  granite  slab 
Mounting  of  slab 

(d)  Outlet  Channel  (immediate 
area) 

Slope  conditions 
Rock  slides  or  falls 
Control  of  debris 


Trees  overhanging 
channel 


Otlier  obstructions 

Erosion  at  outlet 

'  Condition  of  road  and 
bridge 

Condition  of  stone 
masonry  walls  supporting 
bridge 

^  Loose  stones 
Erosion  of  joints 
Erosion  under  base 
of  wall 

(e)  Existence  of  gages 


ic. 

kc^ 

Ar. 


4  c. 
4^ 

kc 

ki- 


Locked  gatehouse 

Good 

No  deficiencies  noted 


1:1  rocky  slopes  on  both  sides 
None  noted 

Many  small  branches  and  logs 
in  channel 

Channel  heavily  wooded  on  both 
sides  with  many  trees  over 
channel 

Beaver  dam  and  breached  rock 
crib  dam  1  mile  downstream 

None 

Rust  on  supporting  steel:  minor 
efflourescence  and  checking  on 
,  roof  slab;  some  exposed  rein¬ 
forcing 

Some  unravelling  on  left  side; 
joints  only  partly  mortared 

Some  erosion  on  left  side 

Gage  inside  gatehouse.  Gage 
apparently"  reset  in  1976,  but 
at  wrong  elevation.  1975  NHWR^ 
indicates  spillway  at  12.  0  on 
gage,  but  now  at-s^ll.  55 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

RESERVOIR 

(a)  Shoreline 

Evidence  of  slides 
Potential  for  slides 

(b)  Sedimentation 

(c)  Upstream  hazard  areas  in 

the  event  of  backflooding 


(d)  Changes  in  nature  of 

watershed  (agriculture, 
logging,  construction,  etc) 


DOWNSTREAM  CHANEL 
Restraints  on  dam  operation 

Potential  flooded  areas 


OPERA TION.&  MAINTENANCE 
FEATURES 

(a)  Reservoir  regulation  plan 
Normal  procedures 

Em'jrgency  Procedures 


None  noted 

Entire  shoreline  appears  stable 
None  noted 


98  cottages  located  around  lake's 
shore,  of  which  50%  subject  to 
inundation  if  lake  rises  7  feet 


No  change  noted- water  shed 
primarily  heavy  forest 


Large  beaver  dam  and  breached 
rock  crib  dam  about  1  mile 
downstr  earn 

Only  Z  homes  between  dam  and 
Harrisville  pond,  but  heavy 
development  around  pond  and 
near  Harrisville  dam. 


Lake  at  12.  5  gage  on  1  June 
and  11.  1  gage  on  15  September 

Owner  operates  daip  as  neces¬ 
sary  during  other  periods  to 
control  flooding  and  to  permit 
commercial  use  of  Wter  down- 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &  REMARKS 


Compliance  with  designa¬ 
ted  plan 


Present  year  is  first  under  plan 
and  is  being  closely  monitored 
by  NHWRB 


(b)  .Maintenance 


Quality 


Tree  removal  recommended  by 
NHWRB  for  1977  not  accomp¬ 
lished,  partly  due  to  boundary 
dispute 


Adequacy 


Maintenance  of  operating 
facilities  adequate 


APPENDIX  B 


Figure  1 
Figure  2 
Figure  3 
Figure  4 


Site  Plan 
Plan 

Sections  Through  Embankment 
Section  Through  Gatehouse 

List  of  pertinent  records  not  included  and 
their  location 

Letter  dated  27  Sept  1977  from  the  NHWRB 
to  the  Colony's  stating  the  outcome  of  the 
1977  public  hearings 

Study  of  Nubanusit  Lake,  undatedt  completed 
by  the  NHWRB 

Outline  surmnary,  undated,  of  Nubanusit 
Lake  situation  by  the  NHWRB 

Letter  dated  15  Sept  1977  from  the  Colony's 
to  the  NHWRB  outlining  their  position  on  the 
public  hearings 

Letter  dated  18  Feb  19’76  from  the  Colony's 
to  the  NHWRB  discussing  repairs  at  Nubanusit 

Storm  storage  capacity  review,  undated,  of 
Nubanusit  Lake  by  the  NHWRB 

Letter  dated  3  Jan  1975  from  the  NHWRB  to 
John  J.  Colony,  Jr.  concerning  the  board's 
analysis  of  the  dam's  operating  records 

Memo  dated  10  Sept  1973  outlining  the  results 
of  a  NHWRB  inspection  dated  5  Sept.  1973 

Statement  dated  13  Feb  1937  by  surveyor 
Frederick  Phillips  stating  the  USGS  elevation 
of  legal' full  pond 

Deed  dated  3  Mar  1870  by  H.  M.  Sheldon  con¬ 
veying  land  and  water  rights  to  Colony's  and 
establishing  legal  full  pond  and  maximum  dra^v- 
down 
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AKE  NUBANUSt 


LAKE  NUBANUSIT _ _  NEW  HAMPSHIRE 


The  NHWRB  maintains  a  copy  of  most  documents  regarding  the 
Nubanusit  Lake  Dam.  Included  in  these  records  are: 

a)  Letter  from  Filtrine  Manufacturing  Company  to  the  NHWRB 
dated  24  August  1977  concerning  the  uses  of  Nubanusit's 
discharge  in  Harrisville. 

b)  Letter  from  the  dam  owner  to  the  NHWRB  dated  20  August 
1977  outlining  the  owner's  position  on  the  July  1977  public 
hearings. 

c)  Design  data  for  a  hydroelectric  installation  for  Filtrine's 
plant  in  Harrisville  prepared  by  Niagara  Waterwheels  Ltd. 
and  dated  July  1976,  which  discusses  the  hydrology  of 
Nubanusit  Lake  and  Spoonwood  Pond. 

d)  Letter  from  the  NHWRB  to  the  owner  dated  7  January 
1976  outlining  repairs  recommended  by  the  board  based 
on  a  12  December  1975  inspection. 

e)  NHWRB  inspection  report  dated  12  December  1975 
(not  included  in  report  as  it  contains  no  useful  informa¬ 
tion). 

f)  Analysis  of  Nubanusit  discharges  between  January  1973 
and  August  1974  by  the  NHWRB. 

g)  Dam  operating  data  from  January  1973  to  August  1974. 

h)  NHWRB  inspection  report  dated  7  November  1974 

(not  included  in  report  as  it  contains  no  useful  informa¬ 
tion). 

i)  A  1939  report  by  the  New  Hampshire  Water  Control 
Commission  entitled  "Data  on  Dams  in  New  Hampshire.  " 

j)  A  1939  report  by  the  same  agency  entitled  "Data  on 
Reservoirs  and  Ponds  in  New  Hampshire.  " 

k)  A  1937  NHWRB  report  entitled  "Inventory  of  Dams  and 
Water  Power  Development.  " 

Additionally,  the  New  England  Division  of  the  Corps  of  Engineers 
has  published  a  report,  dated  April  1974  which  covers  flood  plains  in  the 
town  of  Peterborough,  N.  II.  ,  an  area  which  includes  this  dam. 
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WATER  RESOURCES  BOARD 

SKtsrisr  27,  1377 


CoNCOfto  easot 

37  Pleasant  Street 


.!>5srs.  Charles  Colony  &  John  J.  Colon:/,  Jr. 
o/o  Ifeurrtsville  Desi^ 

HarrlsvUle,  He».’  Harcshire  03^50 

Gentlemen; 

At  a  meeting  of  the  New  Hampshire  V.'ater  Resources  Board  held  at  Pittsburg, 
ICew  Hanpshlre  on  Septeaber  17,  1977,  ha^-lrg  revlet.'ed  all  the  data  presented 
at  the  public  hearing  and  in  the  files  of  the  Board  along  with  staff  reeaE>- 
nandatlons,  the  foUov.lng  flndlr.gs  as  retrolred  by  the  provlslcns  of  Chapter 
1(84,  "laloe  Levels  Investigation  a»l  ProoMdlngs"  have  been  adapted: 

1.  Cu.t  Kiibanuslt  Leice  is  a  public  ;-.ater  of  the  State. 

2.  “Ihat  the  operation,  control  and  nrageaent  of  the  dan 
at  the  outlet  of  ^^Jb^nuslt  Lake  by  J<lbn,  Jr.  and 
Charles  Colony  la  a  lawful  use. 

3.  That,  as  a  result  of  this  Investigation,  the  Board  Is 
of  the  opinion  that  a  change  Ir.  the  manner  of  exercise 
of  rl^  of  nanagensnt  and  control  of  this  pidJllc  water 
would  be  of  benefit  to  the  cn-.-ners  of  the  shore  prupeity 
and  the  pU>llc  . 

4.  That  such  change  and  canagerent  and  control  fbr  the 
benefit  of  others  v.'culd  not  cause  uodue  Ix^jurjr  to  the 
owners  of  the  outlet. 


Zt  Is,  therefore,  directed  that  the  ovners  of  the  dam  at  the  cutlet  of  I^baruslt 
Lake,  Join,  Jr.  and  Charles  Colony  shall  operate  the  level  of  Nubanuslt  Lake 
for  the  bemflt  of  the  recreation^  use  of  sell  pid>lle  waters  In  sud:  a  mairgr 
that  the  level  of  the  lake  shall  be  malntalneq  at  or  about  an  elevation  of  12.5 
feet  on  the  gauge  on  or  near  Jane  1  each  year 
n.O  feet  by  September  15  of  each  year. 


end  at  or  about  an  elevaticn  of 


csk: 


That  the  discharges  from  said  dam  shall  be 
and  September  15  of  ea*  year  the  level  of  tha| 
gradually  decreasing  feshlcr.  startlrg  at  12.5 
11.0  feet  on  S^tentoer  15  as  shy.n  grephlcalijj 
extent  that  weather  conditions  permit,  pro'.'ldej 
level  la  not  maintained  the  b'urden  v.lll  be  vp; 
veiriatlcna  resulted  trcm  causes  beyond  his  cri 


rolled  such  that  between  June  1 
lake  shall  be  lowered  In  a 
|feet  on  June  1  and  arriving  at 
on  the  attached  ctart,  to  the 
d  howe'/er  that  If  the  aforesaid 
the  a-ner  to  show  that  said 
trol. 
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KUBANUSIT  LAKE  STUDY 


SbTOLARY 


STATmENT  OF  OPINIONS 


1)  Record  files  in  the  office  Indicsce  thee  only  loxnijnsl  cosnercisl  uses  exist  down*--  t 
stream  of  Nubanusit,  though  actual  hydroelectric  generation  will  exist  after 
certain  agreements  can  be  made  between  Filtrine  and  the  Colonys.  Therefore 

the  only  current  bona'-'lde  use  of  Nubanusit  waters  is  for  recreation. 

2)  Investigation  indicates  that  the  above  current  management  and  control  is 
lawful  and  shall  be  directed  as  follows  with  a  1/2  foot  accepted  alowable 
tolerance  feather  permitting}. 

Lake  level  on  gage  (Full  pond  •  13.1) 

June  1®^  September  IS^*' 

12.1  -  1  foot  drop  thru  summer  -  11.1 

This  recreational  season  guideline  can  be  accomplished  by  closing  the  gates 

to  store  the  spring  rains  and  snowmelt  and  to  have  a  "full  pond"  around  the 

1*^  of  May,  Then  opening  the  “Splller  gates"  as  appropriate  to  draw  off 

the  top  Ijk  foot  by  the  1*®  of  June.  The  gates  may  then  be  closed  again 

(leakage  allows  suf fluent  generous  baseflow  of  0.2  cfs/ml^)  as  raisuired  to  achieve 

above  level.  After  the  IS^^of  September  the  gates  may  be  operated  for  the 

storage  of  normally  expected  winter  snows  and  spring  rains.  This  is  not 

to  take  precedence  over  prudent  operations  during  storm  events  which  may  require 

addition^  dam  and  gate  optratiotu. 

3)  Because  this  lake  does  hot  currently  produce  any  income,  and  the  proposed 
operation  is  not  s  significant  change  from  previous  operations,  no 
financial  daswge  is  recognized. 

SUGGESTED  FUTURE  CONSIDERATIOII 

1)  AS  previously  indicated  the  reservoir  system  of  Spoonwood  Pond,  lake  Nubanusit, 
and  Harrlsvllla  Fond  can  be  managed  to  provide  sufficient  water  for  a  variety  of 
uses  year-round  within  an  acceptable  tolerance.  This  should  be  reconsidered 
as  a  v^bla  operation  after  a  formal  long  term  agreement  between  Filtrine 
Manufacturing  and  the  Colonys  is  adopted  for  the  use  of  water  to  run  their 
turbine. 

A)  Suggested  operation:  Clos.e  Spoonwood 's  gate  in  the  fall  probably 
after  the  15®^  of  September.  Due  to  the  release  of  its  scored  water 
during  the  sinaaar,  it  should  be  down  substantially  and  ready  to  store  that 
anticipated  precipitation  of  the  winter  and  spring. 

B)  Adjust  the  flow  discharge  from  Nubanusit  to  satisfy  the  usual  fall 
drawdown  schedule  which  has  shown  to  be  effective  in  the  past.  This 
discharge  should  be  tempered  to  some  degree  to  Iniwe  a  eonsCanC  supply 
for  Filtrine. 

C)  After  Che  drawdown  of  Nubanusit  is  accomplished  a  steady  discharge  of 
13  efs  dally  from  Nubanusit  would  supply  the  Torblne's  needs  for  an 
eight  hour  shift. 
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C)  Maintain  this  flow  during  the  spring  snowaelt  to  insure  adequate  flow 
and  the  filling  of  the  lake. 

£)  As  weather  conditions  permit  and  the  lake  level  approaches  "full  pond" 
on  the  1^  of  May,  adjust  the  gates  and/or  splash  boards  as  appropriate 

F)  Adjust  the  flow  discharge  to  a  minlaua  of  10  cfa  on  the  1*^  of  May  Co 
be  doim  approximately  1  foot  on  the  1*^  of  Jime. 

G)  As  conditions  dictate  open  guce  at  Spoonwood  to  a  flow  of  5  cfs.  Ibis 
would' probably  occur  near  the  end  of  July  or  early  August. 


COMMESIS 


])  The  suggested  future  operation  is  advantageous  over  strictly  recreational 
use  onl^  for  the  following  reasons. 

A)  Multiple  use  of  the  resource  is  obtainable  If  properly  sutnaged. 

B)  .  Can  be  Income  producing  or  at  least  cost  effective,  is.  whatever 

costs  arc  Incurred  would  be  paid  for  by  downstream  user. 

C)  Incurrs  a  minimal  operation  of  Spoonwood  Dee. 

0)  Satisfied  operational  request  made  by  majority  of  Mubanuslt  abutters. 

E)  Satisfies  request  of  Lake  Skacutakee  abutters  for  adequate  "flush- 
flow"  thru  "their"  lake. 

F)  More  than  amply  satisfies  fish-flow  requests  by  Trout  Unlimited  and 
the  Fish  and  Game  Department. 

G)  Ulth  normal  weather  conditions  prevailing  there  would  be  a  siore 
stable  and  managed  withdrawal  from  Spoonwood  and  Mubanuslt  than 

'  previously:  hence,  a  mora  satisfied  public. 
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LAKE  NT3a:XSIT  STUDY 


AX  OUTLINE  SL'JDIARY 


1)  Dao  ouners:  John  J.  &  Ch«rl«s  Colony  (Xubanusie  Lake  Da=> 

2)  "Water  rights":  All  artlflcally  stored  water  nay  ha  reasonably  used. 

Dam  owners  have  deeded  rights  to  draw  11 *>10"  from  "full  pond"  as 
indicated  by  two  pipes  (painted  red)  in  a  bouldar  la  the  lAka. 

The  gage  reading  being  13.10  at  "full  pond". 

3)  Present  Operation:  Lake  Nub'anusit  is  a  storage  reservoir  for  downstream  uses. 

Owners  may  operate  dam  to  maintain  flow  in  brook  for  any  reasonable  down¬ 
stream  use  and  lake  level  may  fluctutate  anywhere  within  the  II'-IO" 
allowable  drawdown. 

4)  Stream  Basaflow:  Fish  &  Game  Dept,  request  cfs/=lT  discharge  at  the 

dam.  Drainage  area  is  6.1  ml^.  Bneflow  would  be  1.22  cfs  through  dam. 

In  ochtr  words  a  trickle.  Gate  could  be  totally  closed  and  leakage 
woult  supply  flow  in  excess  of  one  cfs. 

5)  Drainage  area:  6.1  mi^. 

6)  Flood  flows:  ■  290  cfs;  Qj^qo  " 

7)  Lake  Surface  (at  full  pond):  Area:  715  Acres;  Altitude:  1376’  MSL 

8)  :Tax.  flow  capacity:  695  cfs  (w/o  backwater  fora  bridge  ehaimel  sluiceway) . 

(thru  dam  structure) 

9)  Original  ’’ill  Uses:  I)  To  provide  a  reasonably  constant  downstream  flow  thru 

Barrisvllle  Fond  &  Lake  Skatutakae. 

IT)  To  provide  sufficient  flow  into  Earrlsville  Pond 
to  maintain  a  full  pond. 

10)'  Current  uses  for  Nubanuslt: 

I)  To  provide  flow  into  Earrisville  Pond  which  supplies: 

a)  The  energy  resource  to  generate  electrical  power 
at  Filtrine  Xanufaecurlng  Co.  Via  an  inform^ 
agreamsne. 

b)  A  constant  water  supply  for:  1)  fire  protection 
equipment  at  Filtrina  Mi.  and  local  community 
area  via  pumps  at’mill.  Z)  fresh  water  supply  for 
mill  and  local  area.  3)  Process  water  for  Filtrine 
Mfn. 

II)  Recreation  -  Boating  6  Fishing 
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11)  Kequescs  =ade  by  lake  Kubanusi:  Assoc.  Isc.  aiid  cbhars; 


A)  Maintain  lake  level  adequate  for  recreational  purposes  ie.,  12.0  on 

gage  on  June  l^*-  &  11.0  gage  on  Sept.  15^^  Cstrav  vote  taken  at  public 
hearing)  u/tolerance  of  j^O.5'.  '• 

B)  Lake  level  and  streamflou  properly  managed  tor  fishing  interests. 

C)  >ialntaln  sufficient  flow  to  keep  Harrisville  Bond  full  for  aesthetic 
reasons,  hydroelectric  power  generation  and  ocher  uses  at  c'UCrlne 
Manufacturing  and  the  local  surrounding  araa. 


D)  Maintain  sufficient  flow  to  keep  Skacutakee  full  and  adequately  flushed 
CO  prevent  an  "Algae  Bloom". 

E)  VRB  CO  review  the  dan  owners  operation  and  recosaend  an  operational 
procedure. 

F)  WRB  CO  review  and  comment  on  projected  damages  due  to  any  recommended 
change  of  dam  operation. 

G)  URB  CO  review  any  possibility  of  accepting  liability  and  daaiages  as 
caused  by  Che  directed  change  in  dan  operation. 


12)  Flood  Potential 

1)  Storm  of  record:  Hurricane  and  flood  of  193S 

A)  Dan  operation:  Lake  down  19  inches  from  full  prior  to  scorn 

Lake  rose  to  IS  Inches  above  full  during  peak  flooding 

Gates  were  opened  during  storm  to  save,  structure 
from  possible'  failure 

B)  Summary  of  stora6:/aceomp.  rains)  indicates  it  approschad  the  100  year 
frequency  for  tbs  Kubanuslc  vicinity. 

2)  Dam  structure  can  handle  estimated  peak  flow  of  the  100  year  frequency) 

3}  Downstream  conditions  limit  peak  flows  (if  non-dascrucCivo)  to  the  50 
year  frequency  at  two  locations. 

A)  Exiting  Harrisville  Fond  (at  town  bridge  near  library 

B)  Sam  at  Skacucakaa  Lake 

A)  Data  indicates  that  in  order  to  store  the  sscimSced  runoff  from  a  100  year 
frequency  storm,  w/o  operation,  and  within  the  deeded  operating  lijalca,  the 
lake  needs  to  be  down  3-3  1/2*  from  full.  ' 

5)  If  Che  deeded  ’’full  pond"  limit  is  removed  from  senslderaclen,  and  Che  dam 
is  considered  structurally  sound,  then  the  lake  level  needs  to  be  down 
0.5'  to  1.0  feet  from  "full  pond”  to  handle  the  100  year  storm  flows  w/o 
operation. 
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13)  Available  operacional  options  (for  "nonaal”  veather  conditions  prevailing) 
A) 


B) 


C) 


D) 


14)  Discussion 

A)  Option  "A".  This  is  not  a  viable  request  because  the  daa  owners 
who  do  have  a  large  Investaent  in  the  construction  and  aaintenacee 
of  the  daa  and  the  rights  to  draw  water  froa  the  storage  reservoir  _ 
are  not  being  paid  any  consideration.  Perhaps  seas  autuelly  agree-" 
able  financial  arrangeaent  bctuccn  the  daa  owners  and  lake  abutcsra 
could  be  devised  to  nake  this  option  acceptable  to  ell  pertise  con¬ 
cerned. 

B)  Option  ”B"  This  option  is  equally  unworkable'  for  the  saae  reason  as 
"A"  -  no  compensation  is  being  allove^  and  the  daa  owners  are  carrying 
the  entire  financial  burden.  Besides  chat,  Che  V.S.P.C.C.  does  not 
allow  screaaiflow  dilution  as  an  sccepcabls  alcemacive  to  construction 
of  adequate  sewage ' disposal  systeas. 

CX  ^Option.  *'C"  Of  chose  provided  this  is  the  first  ^clon  which  aaening- 
I  fully  satisfies  several  requests.  It  requires,  bewevar,  a  nearly 

full  pond  at  the  start  of  sunar  and  a  tolerable  drop  of  lake  level 
of  approxlaaealy  2.5  feet.  It  adequately  draws  the  lake  down  for 
storage  of  the  anticipated  fall  rains,  provides  abundant  "fish  flow” 
in  Nubsnuslc  Brook  and  thru  Lake  Skacucakea.  This  opcloa  should  also 
supply  sufficient  water  to  operate  FllCrine's  cuzbiae  if  Barrisvllle 
Pond  it  carefully  managed.  In  other  words  Lake  lobeauslc  is  ones  again 
being  utilized  for  its  original  intent ’-  a  reservoir. 

D)  Option  "D"  This  additional  careful  aanagsaanc  of  Spoenwood  should  allow 
for  sufficient  storage  release  in  lace  suzBsr  if  Kibannsit  drops  coo 
low  or  coo  fast.  This  option  has  the  additional  benefit  Co  those  of 
"C”  as  Nubanusit  can  also  be  used  for  recreational  (boating)  purposes. 
Since  ehara  are  no  buildings  on  the  shores  of  Spoonwood  large  fluet- 
uaclont  in  water  level  (if  necessary)  can  be  tolerated. 


Operate  dam  at  Kubanuslt  for  scrickly  recreational  purposes  as 
requested  by  lake  abutters  with  discharge  liaited  to  fish  flow 
requirements  only.  (A  generous  0.2  cfs/  qi^  flow  would  be  1.22 
cfs  discharge  for  the  watershed.  This  outflow  can  be  net  easily 
even  w/gaces  closed,  ie.  leakage). 


Operate  daa  at  Nubanuslc  as  a  sCMtaga  reservoir  for  Che  purpose 
of  maintaining  a  "full  pond"  at  Harrisvllle  and  SkaCutakee,  and 
provide  an  adequate  "flow  through"  to  prevent  algae  bloeos. 

(This  years  operation  appears  to  satisfy  this  requeet:  discharge  approziaacc 
8  cfs). 


Operate  daas  at  Barrlsville  Pond  and  Kubanusic  Co  provide  suffi¬ 
cient  flow  into  Harrisvllle  dally  and  to  generate  electrical  power 
at  Tllcrine  Manufacturing  Co.  for  an  8  hour  shift.  (This  flow 
needs  to  be  15  cfs  entering  Harrlsvill^  of  which  10  cfs  would  be 
coning  froa  Mubanusic  daily) . 


Operate  daas  at  Spoonwood,  Kubanuslt  and  Harrisvllle  to  provide 
adequate  flow  for  hydropower,  electric  generation  and  reeraacional  use 
of  Harrisvllle  and  Nubanuslc  if  variable  pond  elevations  will  be 
tolerated  on  all  three  ponds. 
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15)  Concluslor.s 

A)  Tht  Issue  of  taxes  should  not  ever,  he  cassidarei  b>*  the  Board  as 
It  is  a  conflict  betwean  the  tovns  and  landounars . 

B)  Since  ifubanusic  is  partially  artificial  and  the  dac  is  quite 
conspicuous,  prospective  cottage  owners  should  investigate  the 
history  of  the  lake  prior  to  any  sale  or  construction  of  any 
structure.  Their  claln  of  not  having  lake-front  property  is  true, 
however,  they  currently  still  have  unrestricted  access  and  use  of 
the  lake. 

C)  The  dan  which  Inpoxinds  Lake  Kubanusit  has  sudfitiant  capacity  to 
pass  storms  with  frequencies  up  to  the  100  year  providing  that  the 
gate  and  bridge  channel  sections  renaln  clear  cf  obstructions.  During 
this  event  it  would  require  that  the  "flood  hazard”  gates  be  opened  and 
splash  boards  be  renov^  from  the  spillway  crest.  The  193S  hurricane 
is  the  s  tsB  of  record,  and  tha  dam  safely  passed  these  flows  as 
operated. 

0)  To  operate  Ihtbanuslt  Dam  Mlely  for  recraacioa  on  that  lake  is  not  a 
realistic  operation  when  you  consider  that  chare  era  both  energy  and 
income  producing  uses  downstream. 

E)  The  reservoir  system  that  includes  RarrisviUs  ?oad,  lake  Kubanusit 
and  Spoonwood  Bond  can  adequately  supply  water  for  the  various 
uses  to  which  it  is  put  during  a  year  of  normal  precipitation  if 
properly  managed  within  acceptable  operating  limits. 

F)  Since  this  report  does  not  rscetsend  any  drastic  alteration  from 
the  owners  past  operation  except  to  suggest  Chat  sore  constanc 
attention  be  given  to  Che  dam's  operation,  all  liabilities  still 
rest  with  tha  dam  owners  and  Che  State  will  accept  none.  . 
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S*pt««»«r  IJ,  1977 


•<r.  C«ar3«  ■4eS««>  Sr.  Cha<r~Bsn 
N.H.  w«t*r  ?«sowrea«  lear^ 

37  Plaaiant  StraaC 
CoiKOPd,  S.H.  03301 


Saar  Hr.  HcCaa, 

Wa  hava  aaan  advltad  by  your  tt*ff  angtnaar,  Mr.  Rnewltoa,  that  Ms 
jroup  has  n  a  praparad  7or  tba  Covlssion  a  staff  rapart  and  racoifc 
•Handaticnt  on  tha  Nubamisit  Laha  tavals  prebla«»  and  that  tha  Ceaaalsaien 
will  ornsvKiaaly  act  on  It  at  your  laoatlnf  on  Friday,  Saptanbar  16th  at 
Pi ttsburjh,  N.H. 

Hr.  Know) ton  hat  boon  kind  aneuqh  to  plwa  us  an  outllna  of  tha  guldallnas 
and  raeuirrnants  on  administration  of  tha  laka  tavals  preposad.  Naturally 
wa  ara  erastfallan  to  find  that  in  thata  racownandatlons  avary  singla  itam 
damandad  by  our  opponants  has  baan  grontad,  and  all  of  tha  points  wa  hava 
triad  to  carafully  to  brino  out  from  tha  aaparlanca  of  wail  owar  a  hundrad 
yaars  of  earafu!  and  tafa  manapamant  of  tha  daw  hava  baan  Ignored. 

'da  wlll.Ojr  courta,  ablda  to  tha  bast  of  our  ability  with  your  final 
daeislonsv  Wa  would,  howavar.  Ilka  to  aarnastly  rtduott  at  this  point 
one  small  eonoasslen  to  our  difficult  position. 

Cur  lagtl  full  pond  lavat  Is  at  13.10  foot  alavatlon  on  tha  seala  and 
wa  undarstand  that  tha  stiff  report  will  raouast  a  lavalon  June  1st 
of  each  year  at  I2;00  feat. 

Tha  records  of  the  past  alovon  yaars  for  this  data  ara  as  fotlowai 


1967 

12.30 

1969 

12. 7S 

1969 

12.90 

1379 

12.30 

1971 

12.20 

19,72 

12.09 

1973 

13.03 

1976 

12.60 

1975 

12.20 

1976 

l2.<iS 

1977 

12.30 

'•fa  have  no  record  of  . any  csixplaints  eoncaming  thasa  lavals  for  any  year 
othar  than  tha  prastnt  ona  and  wo  strongly  raouast  that  you  consldor  re¬ 
vising  tha  bench  nark  for  Juno  1st  from  12.00.  to  12. >’0  feat  for  tha  folloa-' 
ing  reasons  I 

1.  Tha  wastage  of  water  during  Hay  after  the  spring  runoff 
to  gat  tha  iaval  down  to  12.00  feat  will  ba  considorabla, 
and  far  beyond  any  raaulramants,  including  ganoration  of 
power,  in  tha  watershed  below. 

2.  This  upper  sis  inches  of  water  holds  a  far  larger  volume 
of  water  than  any  other  halJ.Feot  incramant  of  the  laka. 
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This  would  b«  «  trcnondout  h«lp  to  ut  in  corofully 
budgeting  the  limited  amount  of  water  available  to  ut  in 
the  lower  lakes  to  maintain  their  optimum  quality;  to 
skeawhat  letaen  the  heavy  demand  and  depreciation  of  one  of 
the  areea  great  natural  ataett  (Spoonwood  Laha);  and  at 
the  same  ikee  to  maintain  the  maaimum  lower  levels  of 
Mubanusit  to  accomodate  the  summer  population. 

We  sincarily  hope  that  you  will  give  |hit  slight  change  in  the  schedule 
a  great  deal  of  careful  consideration.  We  thoroughly  believe  it  would 
be  the  very  best  for  all  concerned  and  would  help  forestall  any  future 
petitions  ard  hearings  by  the  users  of  Spootiweod.  Harrisville.  and 
Skatutakea  Lakes. 


Very  truly  yours* 


0 


John  and  Charles  Colony 
Harrisville,  W.H.  034S0 
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G«org«  M.  KeG«a,  3r.  CIwiZBMi 
'.iatar  RtaoureM  3o*r^,  St*tt  pf  Upm  Katiothlr* 

37  PXMsut  StrMt 
Ccneord,  H.H.  033C1 

Omt  HcCm}- 

In  rapXr  to  jour  eoBiMnta  cone«mlnK  th«  cUm  at  Harrla^rtll* 

Pend  (A09.08)  and  Jubanuslt  Laka  (#166.0L),  and  with  our  helpful 
eoofaranca  with  70W  Hr  .Bird  at  the  tlae  mb  aada  the  Inapaetln  with 
hia,  wa  hare  the  followliic  eooBMita  to  aaka;- 

At  the  Harrisrllla  Daa  wa  hara  baati  aware  of  tha  allsht  laakaca  throuxh 
the  atonawork  of  tha  daa  on  tha  aaat  aide.  There  haa  bean  no  aattlammt  o  f  the 
atonawork  itself,  as  thla  woold  have  shows  np  in  a  sattlsBant  of  the  brldk  faetorr 
for  tdiieh  tha  daa  aarvas  as  a  fotndation.  Va  have  noted  that  alian  the  lake 
is  doMi  1^  feat  balhw  noxml  full  pond.at  tdtieh  point  Hr.  Bird  aade  his 
obsarrations,  tha  laakaga  antiral^  subs  idea,  ao  oar  problts  is  arldantlx 
due  to  soma  s»sll  aolds  in  tha  fill  batwean  tha  canal  stonawodc  and  tha  das 
atonawork,  and  localisad  in  tha  top  few  feat  of  the  HU. 

Our  plan  to  remedT  this  it  to  drop  the  lake  two  feet  for  a  eouple  of 
of  daTO  after  tha  spring  rm-off  and  to  hand  dig  to  the  aoids  and  puddle 
with  flra  hardpan  to  restore  tha  ioperveabilltT’.  Thla  can  eertsislx  ^ 
aecooplishad  bjr  tha  first  of  Julj. 

As  to  tha  orarfloM  weir  ms  will  clear  oat  the  stones  witteb  lie  in  the 
channal  above  tha  culTart.  Wa  will  do  this  verj  shertlr  wbm  we  have  a  bade-' 
hoa  in  tha  area,  whlehMs  expect  varjr  soon  in  conjiaetisn  with  another  Job. 

,As  to  tha  Ihtbanuslt  Dan  Me  have  already  talked  to  the  party  that  will 
rasaers  tha  tnas  fren  the  sadanksMnt,  and  we  have  advised  the  nearby  oottagars 
that  this  is  going  to  have  to  be  done.  In  regard  to  thlawe  would  like'to  ooofeT 
with  Mr  .Bird,  idisn  ha  la  again  in.  the  area,  as  to  leaving  a  fee  of  the  trees 
areond  the  Msstani  and  of  tha  daa  near  where  it  reaehas  tha  natural  grade. 

This  area  has  a  beach  which  is  used  by  snny  of  the  toisispeeple  for  ewisalag 
and  MB  Mould  like  to  spare  as  awny  of  tha  trees  there  ae  peasibla,  hoMsver  Mill 
taka  ddiQ  all  of  tha  trees  that  Mr.  Bird  feels  mist  eons  dow* 


Tha  disrepair  to  tha  Mastem  apron-wall  aaaes  to  bo  eonfinad  to  a 
eonerata  topping  Installed  thirty  years  ago  by  K.K.  Pish  ahd  Cana  to  aigiport 
a  fish  seraan  inatallad  by  thaai.  ..'a  will  either  txin  this  up  or  rnsnvs  it  away 
fron  tha  channal.  Tha  dislocation  of  this  topping  has  oarssd  sons  dsesge  to 
the  lake  level  larval  gauge,  which  wa  will  raweve  and  rsaet.Uoald  appreelata 
your  advising  if  you  can  fUmish  any  saetlens  of  tha  gauge  that  nay  naad 


raplacaaant. 

'.'a  feel  that  all  of  the  above  projects  ean  be  finished  b*'  July  1  at  the 
lateat,  socm  of  than  meh  eeoner.  We  would  weloeofe  any  eonmts  you  ulght  have 
on  our  pLuinsd  procedure.  >1  p  ^  r  •  A 

Very  trUy  youre, 


NX'BAM'SIt  LAKE 


STOKH  STORAGE  CAPACITT  REVIEW 


I  K«iml*os-Colby:  100  yaar  fraq.  flow 

>  650  efi  paak  aaclaacad  flow 

II  sn:  100  yaar  6  hr.  tcora  (5  la.  praclp.  with  2.3  la.  raaef f ) 

%  •  1015  era 

100  yaar  24  hr.  atora  (6.1  la.  rraelpltaeloa  with  3.2  la.moff) 
%)  -  1415  cfa 

III  Hurrlcaaa  1939 i  ' 

Produead  10  la-,  of  Praclplcaeloe  with  aselaatad  6.6  la.maoff 
^  2915  cfa 


Thla  laka  ^715  ac.  9  fall  pood)  balag  locatad  lu  a  anall  wacarahad  (oaly 
6.1  aquara  allaa  3904  ae)  laoda  Itaalf  wall  aa  a  rusoff  aeoraRa  facility.  Only 
a  alaltai  aaouat  of  daa  oparatloa  ahould  ba  raqulrad  ovaa  for  tba  BaaaRaaaat  of 
tha  aatlaatad  100  yaar  atraaa  flow.  Tha  flRuraa  abova  ladleata  aatiaatad 
paak  flood  flowa  aatarlaf  tba  laka.  Tha  followlag  la  aa  axpaasloa  of  tbasa 
flguraa  late  othar  ralatloaahlpa. 


Koaalaoa  -  Colby<  ' 

650  cfa  paak,  5790  efa-hra  ■  241  cfa  daya  «  478  ac.  ft.  or  rlaa  of  0.67  ft. 
of  tha  715  acra  laka. 

SCS:  100  yaar  6  hour  atora 

1015  cfa  paak,  9098.52  cfa>hra  ■  380  cfa-daya  •  750  ac.  ft.  or  rlaa  of 
1.05'  of  tha  laka 

100  yaar  24  hour  atora 

1415  cfa  paak,  12,584.62  efa>hra.  •  525  cfa  •  daya  •  1040  ac.  ft.  or  rlaa  of 
1.45*  of  tba  laka. 

Burrleaaa  -  1939 

2915  efa-paak,  26,020  cfa-hra  ■  1084  cfa>daya  >  2149  ac.  ft.  ,er  rlaa  of 
3.0  ft.  oa  tba  laka. 
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la  ravicH  of  tha  ,racaadlns,  it  indl:atea  that  tha  atoraga  capacity  of  tha 
raaarvoic  avaa  at  full  pond  with  2.9'  of  fraaboacd  could  thaorically  atora  tha 
100  yaar  fraquancy  atora  without  requiring  any  dlscharga.  lo  analyaing  tha 
auppliad  data  in  tha  fllaa,  it  appears  that  for  all  practical  purpoaas  tha 
hunicaae  of  1938  was  teaporlally  stored  for  tha  watarshad  in  Nubanuslt  Laka  without 
any  raportad  daaaga  to  tha  daa  aa  caused  by  high  water.  Tharafora,  the  raquast  by 
the  Subanusit  liaka  Asaoclation  of  a  nora  stable  and  gradual  drawdown  of  the  laka 
is  possible  froa  tbo  aafaty  aspect  against  flooding,  or  breaching  of  tha  daa. 

This  assuaas,  of  course,  that  tha  daa  is  structurally  sound  and  tha  taaperary 
storage  will  be  allowed  above  tha  deeded  "full  pond"  rights.  If  either  easuaptlon 
is  not  velid,  then  aa  alternate  aanagaaent  scheaa  would  have  to  be  devised. 


J«Buar]r  3,  1973 


t!r.  Jelm  J.  Coleoy,  Jr. 

Cbashira  Mllla 
BarriaTllla,  Bav  Ba^ahlra 

Daar  )lr.  Colaay: 

Ovar  tha  paae  faa  saatha,  ataff  anglsaars  of  tha  Watar  Kaaourcaa 
Beard  hava  had  tha  epper amity  to  rarlaa  tha  aatarial  yea  aufaalttod  to 
ea  ragardiag  tha  oparatioa  of  Lake  Mubanoalt  and  Speonweed  Pood  dnrlag 
cha  parlod  of  Jaanaty  1973  to  Aagoat  1974. 


Tha  raadlaga  aabalttad  vara  at  ploa  i'oearlag  a 

parted  of  aeatha  which  would  net  allow  na  >t^«^$^eettmlty  for  a  dotallad 
araluation  of  your  oparatioa.  Wa  hava  alacjaado  aktiaataa  of  tha  diacharga 
capacity  of  thaaa  lakaa  lad  corralatad  thM  with^epa  la  lake  lanral. 

Froa  thia  aatarial.  wa  ca^fup^T^^  a^^i^  tlao  that  your  oparatioB 
waa  la  oay  way  caprieloua  aad  balag  daa  ooam  eoraalvas,  wa  Vomw  yoa  ora 
dafaaaalaaa  ogaiaat  oaaatbortsad  ‘«^ati(^  jod  eaaaot  ha  hald  aceouatahla 
for  thmi.  Ua  da,  howwwar,  ipidatlc^'-yaai^tatanaat  ragardiag  raquixaMat 
to  ralaaaa  watar  dawaatraai  p^  ^fcaiwda  of  tha  Watar  Supply  aad  Pellutloa 
Control  Coomiaalon  tinea  to  o<^'^ki^l9dga  praaaat  atatutaa  of  tha  State  of 
low  Bawpahlro  ralatiag  to  the^bagaMot  of  pollutioa  prohibita  tha  naa  of  . 
atorad  water  to  prorlda  dllutioir  ■d'  a  aathod  of  traating  polluted  waata 
therefore  relaaae^hf  watar  HaL^chia  purpoaa  ia  aet  reaaoaahle. 


re  releaae^'hf  v 
We  heliewe 


We  heliewe  fhay  dwetag  porloda  of  low  inflow  durlag  the  auMor 
ooatha,  a  diacharga  Of 1 3  cable  feat  below  Babaaaalt  lake  weald  be  aere  > 
roaaoa^le  aad  would  w4<at  all  eoHoea  low  aad  rlpariaa  rlgbta  dooaatraoa. 
Tha  Board  ia  aot  owaryof  oay  legal  righta  or  eoatract  by  which  yea  aoy 
he  bound  to  diacharga  la  aoteoea  of  thia  oaeoac. 

To  properly  oralaate  your  oparatioa  eror  tha  aoat  yaer  er  aore, 
we  ro^eat  that  yea  notify  tha  Board  oa  a  hi -weakly  baaia  of  your  gate 
opaalnga  and  watar  lerel  ao  that  wo  aay  be  able  to  oualuata  year  oparatioa 
aero  thoroughly.  Wo  ere  prowidiag  you  with  ropoiting  earda  for  thia 
pecpoae  which  are  aelf-aoplaaatory.  Tear  oparatioa  at  Spoonaeed  Bead 
could  be  Hated  under  "loaorka"  along  with  year  cboagae  of  gate  oparatioa. 

If  you  hewo  aay  «pieatlowa  ragardiag  the  abore,  ploeae  coateet  on 
at  your  eeawaalMce. 

Very  truly  yeura. 


eg/wakte 

ela. 


George  M.  McGee,'  tr. 
‘***»*— *■** 


MEMORANDUM 


DATE:  Septemlnr  10,  1973 

FROM:  Donald  M.  Rapoza,  Uacar  Reioureea  Englnaer 

SUBJECT:  Impaction  of  daa  at  outlet  of  Mvbanualt  Lake,  Kelaoa  -  #166.04 
TO:  Vernon  A.  KAowlton,  Chief  Uater  Rescurcca  Engineer 


On  Saptcobar  S,  1973,  I  Impacted  the  dam  at  the  outlet  of 
Nubanutlt  Lake  In  Kelion.  Representative  Robbins  Mllbank  called  this 
office  soma  tine  ago  and  requested  that  the  dam  be  Inspected  because 
his  constituents  were  Inquiring  about  the  safety  of  the  structure. 

Inspection  Findings 

It  Is  opinion  that  the  dam  should  be  clasaified  as  a 
oemes  structure  because  of  its  location  from  Harrisville  Village 
and  the  fac^  chat  the  only  outlet  from  Nubanuslt  Lake  la  gated.  If 
the  gaesa  became  Inoperable  for  extended  periods,  the  dam  could  be 
topped.  At  the  present  time,  there  la  no  concern  for  the  safety 
el  scruecure. 

Cage  Elevation  on  September  5,  1973  -  9.38  ft. 

Lake  appears  to  be  approxlmcely  2.0  feet  below  normal. 

No  seepage  found  at  toe  of  earthen  embankment. 

The  visual  section  of  the  cut  granite  atone  headwsll  under 
the  gate  house  was  In  good  condition.  The  two  walla  extending  Into 
the  lake  from  the  hcadwall  which  forms  a  sluiceway  were  in  poor  con¬ 
dition.  These  walls  need  repairing  or  replacement.  Debris  was  found 
on  the  trash  rack,  and  the  rack  did  not  extend  the  width  cf  tbs  opening. 

Trees  and  brush  on  the  dam  embankawnt  should  bm  reswved. 

The’  two  gates  ware  opened  approximately  3  to  6  Inches. 

Beesusa  of  the  flow,  I  could  not  determine  the  condition  of  the  gecas 
and  the  condition  of  the  headwall  at  the  gate  soction. 

DK»:J» 
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^  P  Y 

r«MMiT  13*1937 

St.  S.  >. 

S«r  SMHlilr** 

vimr  Si«^«li«i*  Bar*  fallan  •  r»yrt  e?  tha  «w*  tm» 

•t  01  M«r  tfe*  Oatlat  «f  SaWaMlt  l^ka,  at  yanr  ra^taat*  m 
tkla  4ata  .  T«a  aakai  ta  Sava  aatatU«Sa4  tba  Klaf«tt«a« 
ataaa  >aa  taaal,  tSat  la*  tSa  SarasMant  ka»la  of  Latala, 
af  tla  Bi(t  tatar  *tx*  af  tka  taka  or  Boat  afaraaald,  aa 
aaah  Max*  la  a^lftaall/  daaartkad  U.  a  aoaraTMaa  kf 
Charlaa  Aaltaa  ta  Cfcaaklio  MiUot  datad  Strok  >Jl07e»  aad 
raaardad  la  V*l>f3t«  faca  139«  af  Ckaalilra  Caaatr  SaUatir* 
fto  koala  of  W9.  aof*  la  tta  gu*.  Oaalaalaal  Sarrar  Saaak 
Soft,  aklak  la  ataa^ad  aatal  Uklat  la  a  kealdar  aaar  tka  outlet 
af  tka  taka  kofaro  Matlaaad*  Tkla  taklot  la  aaxkad  CU1V19}3» 
aad  tta  aloaatloa.  aa  aaad«  la  13M.0A7(  ofclah  flcaxa  aaa 
aktalaad  an  tka  12tk>  laat>  fraa  tka  affloa  af  fxafaaaar  Saalar* 
af  Saw  laapatlra  QalTorattrt  at  narkaa 
no  aaifcaTo  far  tka  Slafe  Satar  Safk«  aa  rafarrad  to  la  tka 
awoafaaaa  afaraaald  ara  Taa  Ziaaa  dxlro*  Uta  tka  aaatkkrly 
atda  af  a  kaaldar  aat  far  fxaa  tka  aaatarly  okara 
Z  flad  tka  alaaatlaa  af  tkaao  tua  Itaaa  to  ka  X3T^*l3-f**k 
akaoa  tka  Saa  taaal  Oataa  Matlaaad  akaoa* 

Va«r  tialf  fa  Wo 


^  P  Y 


E.  K.  SEZLOOI 
LsMbar  <a£  V«o4 


\ 


■Maoec, 


Ym*  ■««)>  3*  1870 

CfcarlM  ShttUea  to  a*«Mr»  MiUa 
n*  rlrkt  aci  frltralae*  of  rolalag  aai  MlntaiaiBg  at  tko 
oatlat  In  Ealaea,  of  Loa«  ^oad  ao  oallad  a  poaunant  tight  4aa 
and  floM,  tba  tap  of  artUah  akall  ba  npoa  a  laaal  with  an  Ina 
drlaaa  into  a  bola  drlUad  la  a  ataaa  at  t->air  praOaat  dM* 
naar  tha  goto  baaa*,  aad  tao  Iroaa  drlraa  into  helaa  drlUad 
in  a  laTga  ataaa  on  tha  ataora  of  oatd  pood,  sbaat  Zi  roda 
north  of  tha  wot  aed  of  aald  daa  and  of  floalng  hj  oaaaa  of 
aaeh  dM  ao  aaoh  of  tha  4  and  haralnaftar  daaarlhad  halaaglag 
to  no,  aa  alii  ho  floaad  la  aoaaadawa*  of  araating  aad  aolatalalag 
aald  dM« 

1  alao  eivo  KT*ot  haf«ala  aail  aad  oonaap  tho 
right  and  prlTiioga  at  aap  tlaa  of  droalfig  off  tha  aatar  froa 
aald  Ithda  antlll  tha  oarfaoa  of  aald  poad  ohail  ha  alaaaa 
faat  and  t««  laehaa  haloa  tho  liana  ah^a  noatlioad* 
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APPENDIX  C 


SELECTED  PHOTOGRAPHS 


Detail  of  gatehouse  inlet  from  upstream 


Detail  of  photo  1  from  right  side  of  gitehouse 
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Oclivts  1  1  r^c.  ^ 

!  c;^-i'i-o  oO  _ 

I  c?t  '  L\i  Xj  CM+ii)) 

I  ^  3.oH0)(h-1.O''^'‘  ' 


foi.  H^^iiS’ 

Q.'Q^r  (  n(.H' (-^  CH-wis")  i 
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